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APPENDIX B
Prerequisites

Appendix B.1  The Cartesian Plane

B You should be able to plot points.

# Vou should know that the distance between Lr,, v,} and {x,, y,} in the plane

4= Sl = 6 f 0y~ )

17 DA R

B You should know that the midpoint of the line segiment joining (x, v,) and (x, JI Rt

53

B Vou should know the equation of a circles (x — ) + (v ~ kP = 1

B You should be able 1o transiate points in the plane.

Yocabulary Check
10 fmy e by vt {Cd (dy v (ey v (i 2. Cartesian
%, Distapce Formuia 4, Midpoint Formuia

(x — W%+ [y — kP = r%, center. radius

741
:

LA (261 B {—6, ~2), C (4, —4), D (=3.2) 3. A (3 4] b0 {6, 0)

{.I‘&

@i




Y92 Appendix B Preveguisites

PE x> O = The potat lies i Quadrant | or i

Oneacrant TV,

g Dand y < U == U v) lies in Quadrant V.
13, &= —4 = % is negative => The point Hes in

Creadrany 1 or in Quadran B

v o> B oz The point hes i Quadrant T or

Cruaczant T

r= —4and vy o> oz {

15, v < 5 == yis negative == The point ligs in
gither Cuadrant 1T or Quadrant IV,

7. W—vy > & then vy <

X o< 0 = The poirt lies in Quadrant I or in
Croadrant Hi
v < = The point les in Quadrant I or in
Crradrant TV,

¥ o= Gandy < O =3 {x v} Hes in Guadranf L

19 1 xv > ), then cither x and vy are both positive,

or Both negative, Hence, (x, vl lies in either
Ouadeant T or Quadrant L

iy

{x, v} tes in Cuadrant 1L

8, (—6& 6 He (- 10, 0

12, W« Oand y < Othen (o v} is o Quadram 1T

Bd. x> Zand v = 3 then (o 37 s in Quadrant L

i IFx = 4 thep (x vyos i Quadranis Tor IV,

18, (- x, v s in Quadrant 1V, then (x, v} must be in
Cuadrant HL

2. By < O, then x and v have opposite signs. This
happens wn (uadrants H and IV,

24. Cf e jé}} s ii . 7

& Houghton Miflin Company, All righis reserved.
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Appendix B.]  The Cartesian Plane 993

3%, (a3 The distance between (0, 2} and {4, 7Y is 4
The distance between (4, 2) and (4,5 is &

The digrance betwesn (0, 21 and (4, 5] is

35, (3} The distapce between {1 Oand (9,17 is 10
The distance between {9, 17 and (9. 4} is 3.

The distance between {1, 1 and (9, A s

L

(hy 107 + 3 = 109 = {100}

¥7, Find distances between pairs of pomts.

[,

. o3+ {'{}‘"TLM

Recause d,2 + dyf = 4,7 the triangle 15 2
right irigngle.

right iriangle.
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Appendiz B Prerequisites

&1.

Find distances between pairs of poiots,

e ¢

s
frd T
pous
E
-
&2

Because d, = d,, the misngle 15 sosceles,

43,

Urpposite sides have equal lengths of 375 and 10, The figure is s parallelogram,

First show that the diagonals are equal in length,

,-51 o Ere \ﬁ%{(
4, =

.
=
o
¥
i
e
o
—
o

{anch, hence, they are all right angles).

Mow use ihe Pythagorean Theorem ro verify thar at leasr one angle 15 907

wmgoresn Theorem (o verify that at lesst one angle s 907

stapces between pairs of poinis.

& Houghton Mifflin Company. A righis resarved.
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Appendiy B 1

The Corresian Flane

595

45, {a}

46, (&)

48, 18




Y96 Appendizx B Prereguisites

L AREY

55, Caleutate the midpoint

/2000 + 2006 2237 + 3950 e
(20007 2000 22339500 oo, 3093.9)

The sales 1w 2003 are S35 mullion.

54, (a)

[ S T P 3 %
@
it

thy d = JI-168 — 568 + (123 — 49)%

s A0 TR S+ RATH e 55657

[16E 56 12+ 45y
{3 a 5 \ 5 ; = {56, B8}

56, Calculate the midpoint

{"EEK}{} 2006 945 + 1005
s\. 4 * 3

= 206003, 975}

The sales in J00% are $975 million.

& Houghton Miffiin Company. All fghis reserved.
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Appendix B.1 The Cartesian Plane 997

50 {_ﬁ;j?, }':3’} = {z‘xrrf Ky E%"n - “""}
(2) (e s} = (2, = 50 2y — i) = (204) — 1,2 1) = (=2) = (7.0)

() () = (2x, = X 2w, = ) = (22) — (=5, 24 — 15 = (5, 3

65. r= /6 0P+ (8- 0775V 100 =5

(046658 re S OF ¥ 6 - 0F =

Center: |5 75~ ]:. {3, 4

{x %} i ;\u ...... i; = 35

&7. Because the circle is tangent to the x-axis, the £%. Because the circle is tangent 1o the v-axis, the
ractius 15 . racins s 3

£{ + Q}l s ﬂ ¥y },}N = [_;{» — '%}:3 -+ (\‘; + '2}? Q}
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8%, The conter is the midpoint of one of the diagonals of the

('”z +{=1) =2+ (=10
)] ,

> = 0.6

Center

The radius is one half the length of 2 side of the sguare.

b
Radius: {7 — (~1}} = 4

Circle: (x — 3 + {v + 8} = 18

T, The center 13 the midpotet of one of the diagonals of the square.

Bading, —{% — {12} = 10

Center: 10, 0)

L

Fadius

£
75, Center: (1, -3}
Raddius: . ‘

T Center: s

b fs

Radias:

T2

74.

P A 1

GCARE.

(o 4 3%+ (y -

epter (0, OF

C
Radivs: 16

Center (0,1

Radins: /49 =

Center: (g 1;

Radius: %

@ Houghton Mifllin Company. Al rights reserved,



Appendix B.]  The Cartesian Plane 999

i

Y P S
w4 S5 - 10F & 40~ 15 = S350 L

5 Houghton Mifflin Company. All fghts ragerved.

(s

&

s

The x-courdinates are increased by 2, and the
v-coordinates are increased by 3.

{Hd vertex Shifted vertex

(~1, ~ 1} (1.4
(2 —4) (0, 1)
(2, =7 (4,2}

Shifted vertex
0, 2 —1, 5

(7 %)

(5,2 (4,5}

2,1 (20

The point (63, 53]
seore of 65,

Fepe reseils an onirance eXam

{a} Sample angwer: The namber of artists inducted
each year seems © be nearly steady except far
the frst fow vears.

Baimate: Between 5 and 7 new members

(b} Sample answer: The Rock and Rolt Hall of
Fame was opened 1n 1585,

Psance (n f

Goap gl nay &
SPM. Loy

Fisherras

= (3,3)

{h

82, {1 ~ i, |
{3 - 3 7
{1 o2

24, Mo, there are many varisbles that will affect the
final exam score.

86, Let (0, 0 represent the point of depariure, Naples,
and (120, 1530 represent the destinafion, Rome.

o = S0 - D R (130 -
,,,,, 36,600 = 192.1 km
50 s 574 e 4% yards

403 pties

Distance at 4 P

RITR S ey =

»5, the vachts are twice as far from: cach other,
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9 {a) : by (¢}

B o6 g 44 & ’
& § e @
The pounts are reflected The points are reflected The points are rotated 185
theaugeh the v-aiis. through the r-axis. ahout the origin (reflected
through the origin),
Y. Find the distances between pairs of points. Because 4, = o, = d,, the tviangle

15 egutiatersl.

By the Pythagoran Theorem,
the triangle s a right triangle.

N

@3, False. It would be sulficient (o use the midpaint
froemnuls 15 tres.

84, False, The polvgon could he 6. The v-coordinate of a point on 97, Mo, the scales can be different.
a rhombus. For example, the x-axis s The scales depend on the
consider the points (4, G, The wcoordinate of a point on magnitude of the coordinates.
(€, 63, {4, 0 and (6, ~ 6. the vaxis is 0. See Figure P13

Appendix B.2 Graphs of Eguations

£ You should be able to use the point-plotting method of graphing.

#  You should be able o find & and y-intercepts.
(2} To find the x-intercepls, let v = 0 and solve for x
{by To find the v-intercepts. let x = 0 and solve for v,

B  You should know how to graph an equation with a graphing utitiny. Yoo should be able to determine an
appropniate viewing rectangle,

B You should be able 1o use the zoom and mace features of a graphing utility.

Haughton Miffiin Comparny. All rights resarvad.

P

(&



© Houghton Mifflin Gompany. Al rights reservad.

Appendix B.2  Graphs of Eguations

Vocabulary Check

1. solution point 2.

3. intercepts

¥ —

() (6,23 2= JO v 4
P

Yeu, the point is on the graph.
+

SV

Yes, the point is on the graph.

a4 -]
Mo, the point (s nof on the graph.
(hy {1.2,32) 32 - 4 =112 - 2
3224408
¥

37 =37

Yes, the point iy on the graph.

13 = 20

Nao, the point is nof on the graph.
9
By (—4,2) (—4p + 22 =20
)

6+ 4 =20
3= 20

Yes, the point is on the graph.

Yes, the point is on the graph.

(b (=2, 81 (—2F = H=2) + 2=

446+ 7

17 %

No, the point is not on the graph,

~3 40

~ [6Y. Limna 553

{&} 1, - 3} ;::(2; i
] B e

b iy

2 PRI

25 16

CRNT SR 1

T 1

1 £

3= f

Yes, the puint is on the graph,

7
(b) (=390 H=3p = 20-3)7 = 9
) i
W27 29 Y
7

““““ ¢ - 18=9

Mo, the point 1§ not on the graph.
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: 2 0 : o1z

) -4 - o : 2

Solution point | (=2, -4) | (0, -0 L o) | (LY 2o
oy = xf - Ix

x b i 0 i P 3

v 3 0 —1 0 3

Solution
poind

(=1, 00, -1 2

14 1 5 i i3 K
o4 - e o e = e £E — LR £
¥ 2 4 3 : ¥ i 4 E q I

(ks :

3 H

¢ k3
H H 1
o
) § 3

Both graphs are lines, The frst graph rises o the right,

-

whereas the second falls. Both pass through (0, — 3}

o
[
i
s
faser)
[

15 Lo 20 |4
vl 11810359 030 ] 015

{c)

The v-values are approaching {1

Mo, v cannot be pegative for posithve values of x
because fr = Gand x* o+ 1 > O

© Houghton Miffin Company. All rights reseved,
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Appendix B.2  Graphs of Equations 10663

t1. ¥ = 2x + 3 has intercepts (0, 3} and {m%, 0}. iZ. v = 4 — x* has imercepts (0, 4}, (2, 0% and (—2. 0%

Matches graph (e). Matches graph (£}

13, v = x% — 2x has intercepts (0. 0) and (2, 05, 14,y = J9 - %2 has intercepts (0, 3), (— 3, O and (3, 0).

Maiches graph (b} Matches graph (d).

B8, v = 7./% has one intercept (0, O}, 16. v = x| — 3 has intercepts (0, ~ 3% 0%, O and {3, 0L

Matches graph (¢}, Matches graph (a).

9. vy = —dx o+ 1 18, vy = Zx — 3

Zroy = - xt o dx 23,y = + 12

.
25. 26 v = 1 - x
i

5 4

s B

3- .
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¥y = lr - 2

[#33
fomad
g
|
"
e
Loz
pni
£
B
-3
i
o
e
i
s
i

Tntercept: 4, (4 Intercepts: (O, — 71 {7, () Intarcepis: (1, 0% (0, 1)

s i
I e
o
o - Pi5 i i3
s ’ e
e
ST L. TSNS 3
W0
iy
: i
s N i S L
o i)
o t
el %
o H4
" ! e
i

36, v = + .oy = oy =0 - v
Tntercems: 10, G), (-3, O fntercents: {8, 0}, (6, ()
isx\ } o - :!wu_..._w.uw,._‘_‘.iwwwm_
v - ];«:} f’ i E*
4 } 0 4 - a1 10
S S § 5
Y 3

41,y =t - 4x + 3

Intercepts: (3,00, (1,0}, 40, 3}

. ) i@
i ! ; i
| v
L i P e P s w
10 i st SAUp— ] i
wwwwwwwwwww ]
% |

£ Houghton Miflin Company. All rights reserved.
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Appendizx B.2  Graphs of Equations

1665

intercepts: = Ayt
(2,00 (—4,00 (6, -4} Intercepts: {0, 0}

1 i

43, y = xHx ~ 4) +

4y 44, v =1 — 1

dx Fntercepts: {0, 15 (1, O

2.0

o
|
]

G

iy

The first seiting shows the line and 115 intercepts,
The first setting 15 betiern

46, y = —3x + 50
had o0
e
serf i
i &
T pa

The specified setting gives a more complete graph.
{The vintercept is visible)

48, y =

i 50

in
R
¥

-G &

The specified setting gives a more complete graph.

- /-
iy = S+ 1

G, y = 4x* — 25

Range/Window Range/Window

The sccond setuing does not show

g

e

£

the x-intercept
(—2.0}.

47, 5=~ +

1 25

Y

4 //" T
- ) i / *

W 5 I \y
s Y
\ -

TR £

The second viewing window is better because
i shows more of the essential features of the
function.

4%, v = — i + 50

Range/Window

HKmin = -10 ‘

Ymax = 160
Vsl = 25

i 5’2‘ y o ;(3 -

Hmin=-5
Kmax = 5
Kacl=1
{ Ymin = -30
Ymax = 10

Hmin =
Kmax =
Facl= 1

Y = -3
Yax = |

Yool =}

5
i

i
|

Huch = 1
Yin = -3
Ymax =5




1966  Apperdix B Preveguisites

83, v =[xl + [x — 10} 54. y = 83x— 6 88, y, = 407 - 8}
Range/Window Fange/Window Yy o= iyt -

Crin = 30 m The graphs are identical
Kpeax = W) Yo = 40 The Bistributive Property is
el = & Yool = 10 iHustrated,

Ymin = 10 Ymin = -40

B v, = ox 4 Lr + 1) 7. wowm 1002 — 1] %, v, = fx = 3} ——
: o
v, =y ] vy = 20— 1} T
sraphung these with o graphing The graphs are identical. Graphing these with a
utility shows that their graphs The Associative Property of graphing uitlity shows that
coper tedamrioal T A ceoyrintis e - . . . : :
are identical. The Associative Multiplication is their graphs are identical,
Property of Addigon 15 Hustrated. The Multiplicative Inverse
b PPN o
iHustrated. Property is illastrated

{except for hole at v = 3
for v, ).

59, v = /5 - x i 68, (a) (.25, - 8.54) 3

— R DR S R
{a} (2,5} =~ (2, 1.73) e (by (=~ 163,200, (3.48, 20 5[ %Lw

{x,3 43 : e 5 S?}
e | Lty
(b (x. ~4) = (1, ~4) or (x, ~4) == {~1.65, ~4)

@ Houghton Miffin Company. All righis reservad,



£ Houghton Mifflin Company. All rights reserved.,

Appendix B.2  Graphs of Equations

65. (x — 1P+ (y ~ =4
{y —2p =
yo2=tJh - x- 1)

v =2+

Use s, = 2+ J& — {x — 1)

s‘_,::;/."» Jd_{xm‘i}v
5
-f"“"‘\\;
5
o

&7. The center s in the first quadrant and the circle 15
tangent o the x-axis.
Maiches {(a).

(ay (1 — 1P+ {2 -2V =015 No
M (=2 — 1P+ {6 —2F =9+ 16=125 Yes
@ (5 1R +{~1—2P=16+9=25 Yes

il

(i (0~ 1P+ {2+2/6 -2 =1+24=125 Yes

M e+ 2+ (v — 3R =25

i

() (—2+ 27 +(3 -3 =025 No

e

(B (0 + 2P 40— 3 =
ey (L 22+ (~1 =30 =0+ 16 =25 Yes

+ 8= 13 % 25 No

¥y = 1 JI5 = (x = 3)*

6%, The center is in the second quadrant and the circle
intercepts the axes.
Matches (o).

Wy~ + 27+ {3 -2/6 -3 =1 +24=25 Yes

T (ay vo= 225000 - 200000, 0 <8

Window

Yo = 60,000

Vi = 230,000
Y. = 10,000

Z30,000

ko]

88060

(v) When r = 5.8, v = {8,000, Algebraicaily, 225,000 — FO000(5 8y = $109.000.
¢y When = 235 v = 78000, Algebracally, 225,000 — 200000235 = $178,000.

1Ga7
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Hmay = &
Ksel =1 .,
Yinin = 2500 N S

T3 (8 Modeh v = - 00490 +

goms 3TR ‘}IQ&}"S_

A,y o= 29905 Algebraically,
929(5.5) = $2990.5.

! 5 f g g 1y

| Model
1

i63.0 | 1701

The model §s 2 good fin

The model 15 2 good it

{oy For 2008, 1 = 18 and v »
These values seemmn reasonabie.

(hy Fory = 130, ¢ = W02, or 2000

TE fay W

HE Y

The model s 3 good i1

senits the dife expectancy

EHETCERY TRIT

{1 The maximum area corresponds 1o the highest
aars 1o be (3, 6L
he rectangie s d square.

noint on the graph, which app

]

Thus, x andd w

{}

{h)

2182 thousand dollars, For 2010, ¢ = 20 and v = 2397 thovsand doblars.

yom 730 foe o 45, o 1975

18 and v = 665 vears,

59617

Algebraically, v =

For 2018, 1 =

Perimeter: 12 = 2y + 2w

Thus, w o=
Area rw o=
When w =
Meters.

Algehraically,
Area = gw o= (1 1H49)

= 5 38 square mowrs.

49, 0 = 1.1 apd Area = 539 square

Houghton Mifflin Comparny. All rights raserved.
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Appendix B.3  Solving Equarions Algebraically and Graphically

1009

D+40-6y .
14, Center = ( —_— —mé-} = (2, —3)

L2 2

Radius = —./[0 — 4)° + (0 + &)

3]

ot

T -
==J/16 + 36 = /50 = /T3

]

Circler {x - 23 4+ {y + 3¥ = 13

78, False. The lne v = ( has an infinite sumber of 79, Answers will vary.
F-nEercepls.

g0, Option Low, = 3000 4+ 007y
Ghption 20wy o= 3400 4+ 0.05x
{x 15 amount of sales)

W,

AN+ 047 = 3400 + 0.05x

0.02¢ = 4060 T e
x o= 20,000
If sales equal 20,000, the options are equivalent. For sales fess than

20,000, choose option 2. For sales greater than 20,000, choose opoion L.

“

81. Answers will vary. Sample answer

7. False vy = b — &% has two x-intercepis, (1, 0) and
(1.0 Also, v = x¥ + | has no x-intercepis.

#87. Answers will vary. Sample answer The equation

v = 250k + 1000 could represent the amount of could represent the amount of poings for lurning in
money i someone’s checking account after x a t point assignment x days late.

months if they deposited an witial 81000 and added
$250 per months.

Appendix B.3  Solving Equations Algebraically and Graphically

Yo should know how to solve Hnear equatons: ax = b = 0,

An identity is an equation whose solution consists of every real number in its domain,

To solve an equation you can;
{a) Add or subtract the same quantity from both sides.
(b} Multiply or divide both sides by the same nonzero quantity.
¥ Tosolve an equation that can be simplified 1o a linear equation:
{3} Remove all symbols of grouping and all fracuons. {by Combine like erms.
{¢} Solve by algebra. (dy Check the answer
B A “sotution” that does not satisfy the original equation is called an exiraneous sohuion.
B Vou should be able to set up mathematical models to solve problems,

el N TINUED—




8 Appendix B Prerequisites

Appendiy B3 —CONTINUED-—
B You should be able o translate key words and phrases.
{a} Eguality: {hy Addition:

Eouals, equal to, 18, are, was, Sum, plus, greater, increased by, more than,
will be, represents excecds, ol of

f¢y Subtraction: (dy Multiphicasnion:
Drifference, minus, less than, Product, muttiplied by, twice. times,
decreased by, subtracted from, percent of
reduced by, the remainder

(e} Duvision: 4y Consecutive:
Craotient, divided by, ratio, per Next. subseguent

B You should know the following formulas

{2} Perimeter by Arear
i, Sguare: Fo= 4y b Square A = g7

I Rectangle: F o= 2L+ IW 2. Rectapgle: A = LW

3 Cucle; £ = Zawr 3

L

(o) Wolume {dy Simple Inmterest: [ = Frr
1. Cube: Voo ¢

3 Cylinder: Vo= wrih
74N
4. Sphere: V = 3 i

4

{e} Compound Iaterest: 4 = {Fy Drstance: [ = 7 ¢ f

i ,
{g) Temperature; F = = O Y

B You should be able to sofve word problems. Study the examples i the wext carefully,
H 5 o 3

4
- o= R
X
5 4 i ~
(a e 3 5 &

A 1 /0 h A = () -
A-1/2p (- 172) TPy

— A :
X = a8 & solution.

5 4 ;
= — is undefined.
200 L

)
(@)

x = (3 iy ot a soludion.

T .
x = 7 is not & solution,

& Houghton Mifflin Company. Al rights reserved.
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Apperdix B3 Solving Fguations Algebralcally and Graphically 1811

38 19
14 14 . -
ey =7
= -2 ig not a solution,
. 1
fok oy
[0 R 5

x o= 7 is not s solotion,

(B) 3+

I .
i_ 7 - 3k éi is undetined.

£ o= iy ot & solution.

7 r o= 8 ig ot a solution.

x o= A s nor & solunon,
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.
ks

L

-6 * 24

3= I s pot a solution.

Loy | B

1= 9 e noet a solution,

42 4 24

x o 9 is pot a solution,

\-/6;‘“? )
W gy
&

x o= 37 4s s solption.

5%}3 y o= §}

ek |

i
)

| i

2% -3

¥ = 1615 pota solution.

D Houghton Miffila Cormpany. All rights reserved.
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Appendix B3 Solving Equasions Algebraically and Graphically 1813

t 2 1

= 2y — 2 i3 an identiry by the Pistributive
Property. {t is true for afl real values of x,

- LE i an identiny since

-y conditional. There are yenl

the equation s nof rog.

Merthod Z: = o - 2 ang o w don

18, Method -

the same viewing window, These lines
indersect at

P x| . 4.
Method 20 Graph 3, = i Fxoand v, = 7 in the

same viewing window. These lines
0

fersect a1 x == (3.7465 ==

3

LI

1a.

i

= Tix = 33+ dx = HT - 1) 18 an identiry by
simplificaiion. It is tue for all veal values of «

rrrrr T~ 3) b dx o= =T+ 21+ dx

- 3% - 23w 2F F fx 4 is an ideniiry by
simpiificarion. It is true for all real values of v

T4 s conditional. There are reab values

v which the cauation 5 not rue (for examphe,

Method 2. Graph v,

the same viewing window, These lineg
&

fntersect af

Method I

Method 2:
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Preveguisites

17 x—S=Ix+7

3x—2x =743

20 Sy + 1= By — 5 4 by

Sy o+ 1= 1dy -

i
walr

25, ~lz+ 5=

s A0z 34 =

L]

Sx+3=6-2x 19, 4y + 2= Sy =7~ 6y
5¢4 26 =63 —y 2 =7 Gy

To =3 by -y=7—-2

Sy =5

~3 f e

y =

L3y -5y =34 5y 3205z~ A} + Az = 5 - 6
3y — 15 = 3 + 5y Sy~ 20+ 4z =5 -

— 18 = 2y Gr — 2y =
:rz.ﬁg §§7:4

it

k

=
(SN

;
-

5
SRR

26,

(v — 2y = 10

S i )
{4-‘;( “ (4);x = 2 = (4)30
b + (x ~ 2} = 40
Ty o 2w 40

Ty o= 47
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Appendix B3 Solving Eguations Algebraically and Graphically 1018

00~ 4u _ Su+6 174y | 32ty
L 30, U2y, 220 e

(v} RANTS = G0 y)

4100 ~ duj = 3Su + 6) + T2 74y o+ 32 4y = 100y
400 - 16u = 15u + 1§ + 72 49 + 2y = 100y
— 3t = =310 49 = Sy

u = 10 [

Ay~ 4 = 2{5x + 4} e b A = 55 4+ 6 x+ 3+ (x ~ 30 10

Impossible

g Mo soliution



ithis

Appendix B Prerequisites

38 3=

Ot e 1 s
344~ 12 =

3x =
1= 3

A check reveals that x = 3 ig
an exfranesus solution, so
there s no solution.

2.y = ~§

44, v =

45, v

-3)

I
e,
o
[
b

solution, and the original equation has no solution,

x-intercept

o= x = 1,

y-intercept

200 (-2, 0

yeinitercept

~2 == (0,00, {2, 03

y-intercep

x-intercepts

g-ingercepts

L0

X-ITETCETH

x-tntereepis

€ Houghton Mifflin Company. All dghts reserved.
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Appendix B3 Solving Eguariony Algebroicaily and Graphically

a1y

47.

ety = ==

(0.1} y-intercepi

o= {0, then Oy = O = 4, which is impossible. Stmilarly, v = O s impossible.

Hence there are no

48. 4xy =

1.y =

Lt Yo {3 {3 o=

Yo o é:{ & H
Letv = (0= 3

avoe dy oox b
Lat y = U
O Y

x'/

B -

mtercepts.

I s-intercept

- { 1% tmpossible, No v-intercepis

4= e jx -2 m4 e o xm 2,6 = (2,00, 6,0) x-intercepts
fom 4 oom !- 2~ 4= 2~ 4= =2 =y owm {0, 2] veintercent

3
=
fuin
L&y
fot
"
-
.
B
it
g~

oo o (000) sontercept

g *E yrintercept dy = 0 =2 oy o= 0 o= (000 v-intercept
ﬁ'-%. u; Al y «.} ..... 3 .,
/ 0= 4{x + 3} = 2 j
/
. il
G dy o+ 10 § /
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55, “ 5. 0=10+2x—2)
G=10+0x~ 4
-8 \’ 4 =6+ 2x 4z v 12
; /
0 —2x =6 ”
y o= 0= 20 - (Bx ~ 10) = 13
=20 — 3+ 10 fntercent: (3, 0)

{10, 0}
57 Flx) = 5(4 — x} . ‘E( i
S~ =0 ]
® 12

4 g {3 3‘ ?
i i
v R

59 Flx) = 1 — 602+ 5x

E} - é}fz 4 5X am {Y s

xx? - &x + 5}

x(x — 5)x - b}

x o= 0,051 &
x - 2 ¥ i
N OOV
61, Fixl 3 : 1
xrdooxo b
3 P i
Sy 4 2 3y~ 13- 15 =0
2x =72
¥ o=
-3 p—— e
&3, 2.7x ~ 04y = 1.2 P
23z =172 /
12 o ”
ks = e (577
* 2.3

The solution to 0 = 10 + 200 — 2} is the same as
the x-intercept of 0 = 10 + 2{x — 2}. They are
both x = — 3,

8 Flyy = 3x - 51+ 9

G flx) = 0 ~ 9x% + 18x

iy
N
-4 1 f it
WV
-2
L ig
6L f{’?} EE Sl e “):W
/
s ; pa
e
A
64, 15y - B = {35
3= 8
¥
¥ =
5

flap =35~ 8= 050 =0

x = 2567

@ Houghton Miffin Company. All rights reserved.
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Appendix B3 Solving Eguations Algebraically and Graphically 1619

65.  25(r — 3y = 12{x +2) — 10 66. 1200 = 300 + 2(x — 500)
285 - TS = 12x 4 24 - 10 900 = I — 1000

8
xRy x = 350

Sl =250~ 3~ 1200+ 2} + 10 =0
X = 6.846 o

N
###### B

ETO . 2y, "
67, = + ~x ~ 7} = 1) . 68. = - o(x -5 =6
T 32
2 7 P )
fx  x 4 {

et =104

s
N
Bt | e

e 21 e TV
Tz P

3x 1
flxj = ”é“ + g{r — 2F = g = b

|
(S
T

O.60x - 40 - 340x =
020y = ~38.8 !

x = — 194

T8 0.75x + 02080 — x) = 20 7L, AT
(075 ~ 0.2 = 20 ~ 16 |

(1555 = 4 Tx) = 1005 - 0

-

s

oo 312
S Ei _ € '711
fixr = 3 1o X
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xowe L 6846

&y + & 4 Bx = Yy + 5)
Gx + 30 F &y = 3% 4+ 15x
6 =32 & x 30

= {x — 33 + 10)

g  lxd 1P A2 Zp= o Hr - 3
PR P A N R S SRl S
Sxom }

):_-é

T8 Axd 4 12x? - 265 ~ 24 = 0
v o= 4206, —0.735, 1.941

73

7.

79

- Ay -

gt - e By 9 =10

= —30,0530

& Houghton Mifitin Corngany. Alf rights reserved.
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Appendix B.3  Solving Equations Algebraically and Gruphically 1021

§ - T .
RIS R -y & ; s N e

¥

A A
’ ---------------- j—’\ i { } — %‘H-mk

.
i}
P
it
&6
—
.
P
n
d

S0
¢ 4 a
3
5 1
§2. U B 83, e~ 3 = 4
x X
5 % Iy = 3] -~ 4 =0
PR s
x = 3167 3142 s -
. s
& //
B x+ 1l =6
y+ =8 o b lwm -6 )
=5 or = -7 P T

vy o 7 - . )
86, Jx 4 =8 %7, w3~ x 9%, o g

yoEE ool 3

Soduuon (-1, 3%

89, Xy o-d o= oy om oy b 4 o3, by omm oy 3o 3

ey
L
A3
if
-
t
o
i
b
-
H
e

e g T © e x4 3 =
(r—2jx + 1) = 0 (0= a2 4 0= 2) =0

x=2y=6 (= e+ e~ 1 =0
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yomoxd b Yy b d yo= oex? e Dy 4
o x ok Tom g e Jx 44 — oyt R b o= et e 2y - 4
— % = 3y x4 b= i

93, y =9 - 2 94, (x, vy} = (6, 4)

G5, vy o= 4 - i 86, (x, vy = (1670, 1.660)

i B A

9 byt 3= 0 104 9y — 1 =0 113 TIPS S S

162, oy + g B3 3 S5r -2 =0 B4, 2x* = 195 + 33

'X - g;i’?’ - i} w3} (3 - {}ég -+ 11;} i L 213 ,,,,, POy — 33 = 0

Houghton Mifitae Company, All righis reserved.
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Appendix B.3

Solving Equations Algebraically ond Graphically

1873

104,

144,

111 (x

1is.

ity

it 6=0

x4 Ay =12 166, —x% 4 Bx

¥ Ay - 12 =0 W= 8x b 12
(x + 6)x ~ 2} = 0 tr = 2~ 6)
o X

Xo= - foor x = 2

i

{
=0

K+ Jax + &

fx + ap?

%i%&*&%ﬂﬁ%é

o — 1 =x£/12 = £2.73
Jre= 1k 23
=ty oA

mnpossinle
ey 3 = 2x = 4

= x=7]

-2 =0 =

= {2 167,

= 4

[(x + a) + bz + )
s el B IR S e

¥ kg — 5/\; E ] e B

b6, (4 +

dy o T o+ Jdd = 47 /11
Ay = 7+ 211
¢ oot E STT
PR s

v=o-f= 4.5

121.
A= -

ok G+ 3=

[x + a) — b

&

~b}=0

= -y
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Frerequisites

122, 3+ Wy 4 14 =

x4 8Bx =

x o+ Bx b 42 =

(x + 4 =

x4 =

X =

0
— 14
—~ 14 + 14

Pt

—4 £ 2

123, Gx — I8y + 3

‘ 1
g:‘;‘ — Jx + oo 4]

= L0

i
bt
LA

28, —6 4+ 2x — .X'?” =0
(k1 — Zx 4 1) =

. e i ‘}1 - } 3o T 25 - gf
¥ op = by (z ji B 4 X ___"x T =4 16
= + . /5

128, Gy7 — 12x = 14

e
i
Wil
.
f
[

—_
P Rl S )

@ Houghton Mifflin Company. All rights reservad.
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Appendix B.7  Solving Equarions Algebraically and Graphically

Hire

EE@‘ XZ — E{}x 4+ 22 s 0 3L, :fq + g}f o om0}

—b 4+ JB ~ dgr L L= A

= X ==
T 2a
=)+ SRS ADey L
H1Y
o Jio-s%¢

133 447 — 4y — 4= 0 3% 2+ r 8= 0

B x— =0

2

== £ S 1P - A= 1

S —

21} I 1
-y

§ 3
]

!
[
'
.,%..
<
r]

]
=
)
=
gy

- 29}

I8
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138, G - 6+ 37 = 0 139, ~ 2x -1 =0 40 112+ 3= 0
K= 2r= ] P = 3 =0

(c— 1P =2 o x=0

- 1 =& \,«"{E ¥+ 3 =0 e w0k

141 (x + 3 = 8 142 (x = 1R = 143, 27 - Jde £ 40 = 0

PR R A S x=1:®1 x =7

¥ o= 2 doS R N % + \ij:
¥ o E: e \d;""i
147, (g ¢ 13 m 148, @t - B =0 0 # 0 149, 4yt o Jhyt e

iy + ﬁj, w2z ) Cl"-?X: = B Ay 2

(b= . then x = )

Pad § o

150, Bt~ 18 = 0 151 500 4+ 30+ 45 = 0 182, 9% — 242° + 1627 = 0
TxHdx? - 9y = () Sclxt + 6x + 9= 0 Mo — 24y + 18] = 0
ZaH(2x 4 3 Zx = 3} = 0 Salx + 37 =0 (3~ 43 =

x =0, 13 Sr=0 = x=0 =0 x=0

L - ) N ) . 4
Kt F=0 = x= -3 - d=0 = 5=

& Houghton Mifflin Company. Al fighls reserved.
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Appendix B.3

Solving Equuations Algebraically and Graphically

ez

153,

drt -

(T = 0

2_,(2{2&:.: - L}} w3

2..{2 = (} ooy = e‘\}

156,

:{ﬂ' ......

~ 36 =0
-4y = 0

2 =0

o Uy

e + 2} =0

134

157,

205 - 1255 = 0
Sxldyd ~ 28y = §
Bxldy - SH2x - 3} = 0

Gx o {F == x = {

ot | L

Zro =m0 o= oxo= ')
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168, 6t b Bt e T = O

{}XQ oy Lom

@
Lo E o ) o opgom oo
3
3
S TR F o { "
..... [ZA A b u q
S
3 3
= "
2 bt

165. Trow 9 - 5 = 0

fo AT .
[a~v T 5 "'3; s {}
! : 3

i E Tommpooy R :

(k= =5 s pot possible. )

Note: You can see graphically that there s only

one seinton,

8

fob B+ 1502 =0

{1+ %Kt -+ 5 =10

ot = 7o~ 3 =14

2

Hence, » = 2. {The other value is extraneous.)

& Houghton Mifflin Company. All rights reserved.
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Appendix B3 Solving Equations Algebraically and Graphically 1429

167, i 10 —-4=0 f6% [ Tr ¥ &+ 3=

NS J2x + 5 = 3 impossible

169, Jr ¢ 1~ dx = 170, S+ 5 - Jx o= 3

Jro b= 3 ] Jrx+53=2x+3
x ok o= Gy e x4+ I R S U
O o= oxf + 5x Ayt ok 1lg e d = 0
grn——

O = x(%x + 5} . . Ji121 - 64 11+ /57

Gy ok 8 oo () oo oy owm - o EREFATIOONLS
7. Y+ 1+8=0 172 Yax ~ 3+ 2= 0

YT AT = -8 (4x — 91 = =2

5 = 100 - 0% = 26+ x — 20

8y = 0k — 20

4= AT

4 = x5 b ow oy 26
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P17, el —~ 1972 2 2y — 1P =0

178, dx(x — DV 4 Gxlx - 17T = 0
2 2l - 1V 2 3x - 13 = 0
1= 0

184,

179,

L b=y

23}

(x + 2Hx 2;;;53_3 e+ 20 - 2 }E =3+ 20— 2)
x b 2= 30— 12
Gxf - dx - M= 0
G=3 b 0, om — 10

b | et

181, X

I
u
[

182,

oy o= 3
4}:3 ey e "g o= {}.
Y 1= 0

- i

]

& Houghton Miffin Company. All rights reserved.
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€ Houghton Mifflin Company. Al rights reserved,

Onby x = J3, and x = — 3 are solutions o the original equation. © = — 3 and £ = | are

extrancous. Note that the graph of ¥ = x* + x — 3 ~ x| has two x-infercepis.

P86, k- 100 = 7
First equation: Second equation:
e L L1 R LA L B £
(e gt Pix + 14 e S At
8= {x t}x~ 1 0=l W0+ 1)
§mx — 1 o= x o= L onot a solution Gom oy 1 o= ox o= 10

=10 1} == x= 10 G=x+ 1 = =1

187, v= 0 - 2 - i 8%, v = &% — 0" + 9

o

L'\-q "
o
-~

(by a-fmiercepts {— L 00, 10,00, (3,00 (b3 x-imtorcepts: (&, 08 (13,0
ey 0= pd e Tt Oy e} O o= gt e MR B

G = xle + e = 3 &= ff - et - )

Lo

=0 6= (o Dix = D+ 3 -

¥x=3=0= x= 3 gl =0 =
() The x-intercents are the same as the solutions. 3= o x= -3
x=3=0 = k= 3

(e} The rintercests are the same as the solunons,

(by rimtercepis: (5, OF, (6, O

el O RN E



1432

FPrereguisites

190, v =

e O PN U E D
ey & =

K porad
2 1%
¥ bl

o o} ooms ox o 6

(dy The wintercemts and the sohutions are the same.

{2} 3

7,
5

‘ . SRR
by x-intercept: (,} 0]

% J

() 0= 2x - J15 — dx

5
7

(dy Same sy inforcept

L
i
//
& £ 2

B0
(b rintercept: (2,0}

(dy Same as mlercept

2

15 CRIFAnCOus.

=
} X
; al 23
:
A L
J/JW
¥4

{dy The x-intercepts

SEIIC.

and the solutons are the

x-inkereept {2, 0]

@ Houghton Miffiin Company. Al righis reserved,
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Selving Equarions Algebraically and Graphically

1033

fe} -2
x4 L= 2 oor ol b 1) = 2
£ = | or v b 2
pom 4

{chy The x-intercents and the solutions are the
same.
195, (ay e

(6.7, 33887}

Intersecton:
The slopes indicate the change in
popuiation per year. Arizona’s
population i growing faster,

()

196, ay P o= 0122007 + L3290 4 TRTZ = 40

(d} For 2010, 1 =

[

i
[

i
i

194. v = x -
(2) °

.
\\ e
. /
Fe35 COUIRUN———— M..s__h/a.._.-.u 3
\‘\//
&

B0

geimdercepis: (3, 00, (-

0= |x =2}~ 3

x = 2= 3
-y 4 3w 3 ¥ 1

x-imtercepts: {5, 0h (1.0

(dy Same as mtercepts

(hy 45.2¢ + 3087 = 128721 + 2533

67
A= 5 oee 33887

The point (6.7, 3288.7) indicates the year, 1986,

i which the two populations were the same. abouf
33887 thousand.

3 and § = 4447 thousand

and A = 6379 thousand. Answers will vary.

{by Answers will vary.

{ey =

¢ 835, — 0,89

Taking the positive root, 1 = B.35 or 1098
Stmtlarly, P o= 50 vields 10.93, or 2000,

197, € = 04557 -

{a}

Answers will vary.

(B I o= 150, then v = 16,797 degrees.

H ihe temperature 18 increased 107 o 207,
then C increases from 7923 w0 19775,

()

a facior of 2.8



034  Appendix B Frereguisifes

40

1A,

198, 7= 7582 — 2ty + 43510 5 < x
(a} e — 5y Forx = 14696, T =~ 211.6F

.,,,,f»f“’r‘ f¢y For T = 7400F,

¢ = 24725 pounds/in .
e i

A
Bl e _l 40
=

@G

199, False, Two Hoewsr equations could have an mfinite 20, False. An equation can have any mwmber of exrra-
nurnber of points of intersection. For example, nenus solutions, For example, [x] = £ 4+ y + 3,

oy = tand I+ 2y = L

2% Ix - 5o o= 4 3o - A yom % 22 Sx b deow 12 v 4y 2 v o g
T3 - Be o= Wb e 3*"‘3% SOV 4+ Zoo= 12 4 42} - e
G~ 5 =1+ 3 Wy 4+ 2o = 20— 2o
S s x{* tf»(," e E{:’
oo g =5

23, (a2 art b =0 by ax? — e e
xlax + by = axlx — iy =10

x =0 x =

xom o~ hla x o= ]

Appendix B.4 Solving Inequalities Algebraically and Graphically

You shoukd be able 1o solve an inequality algebraically using the Properties of Inegualities.
You should be able 1o solve inequalities involving absolute vahses,
You should be able 1o solve polynonnal inequalities using oritical sumbers and test intervals.

You should be able 1o solve rational mequahities,

B Eaua

You shoukd be able to solve inegualities using a graphing wtiliy.

Vocabulary Check

L. negativie 2. double L rafxZa

4 x T o, x T o 5. zeros, undefined values

joox < 3 2.ox =3 K R N -
Matches (1 Maiches {a). Matches (d).

£ 0<cx<? 5. -l<rgl 6. —1<x<s

Ratches (b Maiches (e} Muatches (o).

Houghton Miffiin Company. All rights resarved.
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Appendix B4

Solving Inequalities Algebraically and Graphicully

7.

{a} ¥ =

~ 12 >4

3» 0

=5, % = 303 a solution.

7.
»»»»» i2 =0
5= 0

5. .
5, 4 TR s 4 sodution.

by x =

t
Ll

5
-3y~ 12 2 0
27 # 0

No, x = — 318 not a sclution.

# 0

- 1. -
WNo, v o= s not a solution.

c) ¥ =3

7 i
! F)

----- seaff -1
N i

5 et 2
759

R -

N were
faj &=
-

1

-

4. .
X% s pot a solution,

TR
< q Sk
o= (1 1s not 2 solution,

y . v
520 — 1
< !

----- S5< -1 21

Yes, x = 18 a solution.

515 a solion.
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i x - 10] 2 3

Yex, x = 14 s a solution,

11. - 10x < 40

P> — a0

4, Dy 47 < My - 4}

%

r

b

I & S

g 3

P30 4y o+ 1)« Zx

dx + 4 < Ix

25 < 1

e

&

i

3

4 iowox
B S w 7

B 02 -3x+ 1) <20

4N
ot
b
)
[
e

0=

2.
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Appendix B.4

Solving Inegualities Algebraically and Graphically

1837

2.5 - 2x 2 1 8
—-3x = —4
2 g
x % 7
iy

23 x4 D < s+ 7 ‘

dx+ 3w x 7
G o
2 < 4
X 2 &
23, 3
/ Algehracally:
4 4 & o ’
(a2} v ozl
2 - 32}
p

26. £

e

Using the graph, (8} ~1 £ v £ 3 ??m'% £ x5 3
and by v £ Gforx > b
Algebraically:

(ay ~1 £ v53 (b v <0
-1 £ ~3x+ 8 <3 g <O
—~% % —3y € -5 8 < iy

NS LR

#

Eising the graph, (ayy < Sforx S Goand(hyy 2 0O
%
forxz —%

Algebraically:
(a} v B {b) yz
fr+1 g5 x+ 120
%x < %,: EAES

e
14
e
>

W

i
2%

(bj

2Z. 90 «

7.

P B

{

EA

=2

FeEid

< i
< 0
53

Using the graph, (s} v 2 Tlorx 2 Zand (by v

®
# -t

x i
N IR WD 1

4

< oy oo w

&

4y U= ys
~2s - i‘x <1
e
if}“‘ = 40
S¢ < 10 or Sx > 10
e = or xw D
P ;
3 -2 H

eIt

(k)

~T <y s 4

y =
dr v 220
32%}7
4 » x
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i
-
o
rd
Tt
i
A
o

32 lx — 20] 2 4

—6<x-T<h W e 4 or xo-

Y
ih
[

I - x> 24 or

-2 g x g3
j 3 : ; s‘
i o b EREC A AT T I
I ! o3 4 46 B MY ia

Y
LA

| = it
¥+ 14« —14 or x+ 4 > 14

g3z Wo x— 3% 10

x < 28 or x>0 )
b v x = 13 or x % -7

-

Lk
1213
&
P2
"
A
¥
Lt
L
Fd
F
Lafy
-
Fa

fa g
]
AN
2P
=3
B
H
LAt
L
3
st

~z <l - dr < 34 e 23
' i e -
...... i: < —2x < i g e Ry g e |

e
A%

PN
W
S
L]
Lad o e

i 3 - 7
PR S X5
¥ov=|x 3 34y A0
¥ T
A P g
’ yd g -
o § . e
R 1 IR - o PN
o St "
¥ é‘—"'""““ iy -

Graphically, (e} v € 2for 1 € x £ Sand (by vy 2 4 Algebraically:

e e
igr X< E orxz 7. (a) v <4
Algebraically:

1A
3

{a}

ib} vz i
{hy v o4 ' -

»<
,
Lt
7
=
-~
=
i
Ead
o
it
=

; i
;& < =2 or ARy

-

1A
j

)
¥
S
ny
-1

B

[E

o

g,

Y

n Company. All dghis reserved.

& Houghton Miffi



@ Houghton Miffiin Company. All rights reserved.

Appendix B.4

Solving Inequalities Algebraically and Graphically

1038

3%, The midpoint of the interval
F—3, 3718 6. The interval rep-
resents all real numbers x no
mare than three units from O

unHs from — 1

48, The graph shows all real
numbers no more than four

41, The midpoint of the interval
[—13,31is 0. The two intervals
represent all numbers x more
than three units from O

b+ 1] =4
[x ~ 0 <3 - 0f >3
xl <3 [x] > 3
42. The graph shows all real num- 43. Al rea! numbers within 10 44, lx + 5] < 8
bers af least three units from 7. unifs of 7
k=7 =3 e - 7] = 10
45, All real numbers af least five units from 3 46, All real numbers more thap three units from ~ |

=3 =3

=~ 5 0
v SHa + 1) >0

47,

Critical numbers: — 1, 5

Testing the intervals {—o0, — 1), (— 1, 5) and
{5 oo}, we have x* ~ 4x — 5 » Gon{~on, ~ 1)
and {5, oc). Similarly, x* ~ 4x —~ 5 < O on

{1, 81
49, 7x° — dx — 3 =4}
4+./16 + 24 , J16
e W DT ATy MY
4 s

1

Entirely negative: ( i

Entirely positive: ( -

27 T4

T
‘ ) I ey
Test mtervals: { - O, }Z — )

hY

Testing these intervals, we have

hiw“rfﬁbi‘)m(m
kN

" Lo ;
thx—-3<_€}€}n(£’ 4 4 4

51, 1% ~ dx -+ 5 » O for all x. There are no critical
numbers because x* — dx + 5 # (5. The only rest
interval is {~ oo, oo).

48,

x4 1l s 3

=3 -4 =0
fr —4¥x + 1) » 0
Critical numbers: — 1, 4

Testing the intervals (oo, — 1), {1, 4}, and

(4, 00), we have x7 — 3x — 4 > Oon (—oo, — 1}
and {4, oo}, Similarly, % — 3¢ — 4 < Gon

{#“ E& d}»

52, —x7 + 6x — 10 < O for all x, Theve are no critical

numbers because —x? + &x — 10 # O The only
test interval is {— oo, ool
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iFe
fad
o
-
i
[
Rt
¥
P
3
L
Lad
L
o
B
B
i
L
ey
b
%/
-

£k 4y b4 < 05 e L k=321 o -3~}

L
e
L
i
b
st
A
o~
Mo
&
N
v
fon
Q
£
=
A
ot

Critical numbers: ¥ = —
Fagt intervals: (oo, 7L 0T, 33, (3, oo}
Testy Is {x 4 e ~ 3y < 07

Solution set; (~7.3)

LA
i
1

cdx 4 29 N VORI 56, i - fx+ 9 < 16 .

Yoo {x -+ Hy ~ 7)< O

Critfeal mmbers; ¢ o= 5 0 = | Critical numsbers: v = — 1 x

Test indervals: (oo, - 55 (- 5000 EE, ool Test intervals: {—oo, — 1 =2+ e — 7 > O

Solution et {—an, —5]wil o) {7.00) == (x+ 1Hx—-T) =0

37, - dr 2 0

e
il
v
LFy
i
et
-2
o
!
tad
L
H
-,

g+ e - 2) 20 Critical numbers: x =

Critical number x = O, x = 27 Test intery

{4 =yt - W < 0

Test tmervals: (oo, -

(3, 00} = xMx— 3 >0

Solution imervals: (oo 0JUI0, 3Tor (0o, 3]

At - Ty 1620 G 4t [0 - G < )

L
»

Singe B — dac = 71 < {, there are ao real iy +3¥ =0
sphutions to 3¢% — 1l + 16 = O In fact, i
Ax? - Ply £ 16 » Oforall 5 C

ey solunion

&1, et 55t - e - 9 > 0 &2,

(- Dix + 3Ix — 3 » 0 o= 2¥e + 320 + 1) < O

Critical numbers: — 3. — 1.3 Critical pumbers: —3, —3,

sting the four intervals, we see thal

it
Txt 4 Bx - B - G s Don (-~ 3, ~ 1 and {3, o)

"

@ Houghton Miffiin Company. All rights reservad.
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Appendix B .4

Solving Inequalities

Algebraically

and Graphkically

63. (a) flx; = plx) when x = L

&5,

&7.

|

(b} flx} 2

() Fley » glx) when x

glxy when x = 1.

W

yom= b2+ 3

@

B3
e
=

{a}y y £ Owhenx < ~ 1 or

k%

by v 2 dwhen( £ v < 2.

c oyt = - ar + 16

FATE)
i

il

(a) y < 0

X Thy 4 16 € 0

v Gwher —oo < x € —4,1 £

Criticat numbers: x = Ly = 1]

¥ E ~forxy ko3

X

64, (a) fix}
(k) flx

() flx

Algebratcally,

-+ e+ 320
S A N

r—3Hx + 1} 2 0O

Crncal numbers: x o=

Testing the intervals {—oo, — 1L
{~F, 3} and (3, 20}, vou obizin

~

. }ﬁ{ o ’3‘5

= gix} when x
2 glx) when x

> plal whenx

vy
4

(0,2

G < x
by vy > 36
IR IR PO U R 1]
P gt e by - 20 2 0
[y ZHx = 8y + 23 2 0
< 4. v dSwhenx = 205 o«

Testimtervals: (—oo, —~ 1L {— 1,00 (0,15 (1, o0}

el

P —u .
Test: Is ——— > {7

Solaiion st (—oo, ~ 11U D

-4 - f

3 £
¥ L
H i z

Critical numbers:

o oo x o= 3,
= —-lory = %

-

< ~1aorx > 3.

xx~2) 50

& o= {

Testing the tnervals (oo, 8},
Ty, and £7, oo, you obiain

P dx
e
I dy
——————— > 0
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+ 6
&, i.ﬁyuug -7 £ - T S X F

e
o0 S

Critical pumbers: x = — L x = 4 Critical numbers: x % ~ 2, x w3

Test intervals: {—oo, — L), (— 1, 45, (4, o0) ) ) .
Test intervals: {~oo, — 25

Solution set (oo, — [} U4, oo)

o o 6

i

fay v < Owhen( € x< (a) vz ibj v 8

By v Bwhenl £ x £ 4

Nesd: x — 5 2 0 By o+ 15 2 0 Domine all real x Dromamyn allreal

Dromain: {5, oo} Xz

2 Houghton Mifflin Company. Al rights reserved.
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Appendix B4 Solving Inequalities Algebroically and Graphically — 1843

T x4 78, 4 — x2
Meed: 4z 0 Mead: 4 g2 2
fx+ 2x~ 212 0 e -
xE ~Forxzl e B+ 23 <8
Dromain: {—oo, — 2] L2, oo} Testing each interval, the solution is —2 € x € 2.

Domain: {—2, 2}

T, (2} Pl o= A0 B0 (a) plr} = 2450 for £ = 8, or 1598

This cceurs at the point of intersection, 1 = 4, (5} pli} < 2450 for {1998, 2004}, and ply) » 2450
or 1994, for (1995, 19981
(v Less than ope million: PR < 100

This ocours for 1 < 4, or before 1994,

Greater thap one million: Pl » 1900
This occurs for £ » 4, or after 1994,

B fay 5= 16 vy + gy ¥2. (a) 5 = — 16 vy + g
g =162 + 160 = - 16t + 128
= eI - 1 = 16H8 — 1)
s = G when ¢ = 10 seconds. r = % seconds
by 5= — 167 4+ 160 > 384 ) R - 12Br < 128
PHt - 16l + R4 < 0 Pt - 128+ PZR <
1t~ 8y~ 41 « 0 Critical numbers: 117, 683

3

s> Wi whend <1< 6, (0,117 (683 8)

By 18 = Do« 20 for 128 « 1o« M09, or between 1991 and 2080
(e 15 < B <20

19« — 01650 4+ G755 - 1406 - 20

To solve these incgualities, find the critical numbers,

BO1657 — 07585 + 094 = 0

0755 £ J(-0755¢ — 4(0.016510.94;
: 200.0165)

035 = JO50T985
B 0.633

Becamse 0 < [ < 13 select the negative sign, ¢ =~ 1,28, Hence, 15 <« D for 1.28 < ¢
Stmdtarly, I < 20 for @ < 1009

() No. By o« 30 for all
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Appendix B Prerequisites

B4,

26,

24,

. (&} Option A Alr) = G615 +

L False, IF - 10 < ¢ = 8, then 14 2

{ah (b)

{cy Fory = 200, x = 181.5 pounds.

{cfy The model 15 not accurate. The data is not
Hnear Other Factors include muscle strength,
hetght, physical condition, etc.

4.6 5 251

[ K

e

The nmber of bours reading daily newspapers was
below 175 at the end of 20401,

Vit = A5

3374+ 879 » -5l + 1796
5.8Br > 1217
P 2007

According to these models, the number of hours
plaving video games will exceed the number of
howrs reading daily newspapers in 20240,

Fop v o= 6083, 1 = 3.6 mnn

58]

Option B Bl = 0.2

{ch Al = Bl when = 240, B(1 is the beter
chotce 1f you use fess than 240 minutes.
Alzy is the beter chotce If vou use more than
240 minotes,

(dy Answers will vary,

- x and

87,

g%,

Bt When 200 £ v £ 400,

P2 <1<

&4,

Vi) = 65
337+ 579 = 65
347 = T

e 241

The number of hours playing video games
exceeded 65 in 2002,

Wi = Nz}
337 579 = 2580+ 1796
588 = 1217

According to these models, the number of hours
reading daily newspapers and plaving video games
will be the same i 2000

When ¢ = 2, v = 333 vibrations per second,

G2 Fore < 3,0 <« v < 504

(s} Option A Al = 18 + 200
Option B: Bl = 24
{hy e

________ —
| 2.

iy Alf = Biy) when 1 = 333 Bl1) is the better
choice if the move takes less than 33,3 howrs.
A{zy is he betier choice if the move 1akes more
than 333 houvrs.

(dy Answers will vary.

96, True. 5x° + % + 6 > O for all x,

@ Houghton Mifflin Company. All rights reserved.
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Appendiz B.5  Representing Drata Graphoially

1045

£ Houghton Mifflin C

W7, The potvnomial flx) = {x — a}x ~ bl isreroatx = aand x = b

U8, For (—oo, ab, {e— a) < 0. (x ~ b} < 0, and (x ~ aj{x ~ b} > 0.
Forfa, b, (v — 2} > 0, (e ~ bY < O, and (x — ajlx — b} < 0.

For (b, ocl, x = a4} » 0. {x = B} » 0, and (x - a}{x — b) > 0.

The potynomial changes signg al the zerog, v = gand x = b

B9 vy oo < B W Gy 0 <o b
{5 Za o« Db (s a? < ab < B

< Ik (i o « Jab < b

Appendix B.5  Representing Data Graphically

B You should be able 1o construct line plots.
B You should be able to construct histograms or frequency disiribuions.
B vou should be able 1o construct bar graghs,

B vou should be ahle to construet lne graphs.

YVocabulary Check

b, Statistics 2, Lane plos 3. histogram
4. frequency distribution &, bar graph . Line graphs
i {a) The price 2.56% occurred with the greatest 2. (s} The weighe of 900 poands occurred with the
frequency (65 greatest frequency (9)

{by The prices ran

range is 2.649 — 24549 = (.19 The range of weights is 1300 - 60K -
poands.

ge from 2459 to 2.649. The (b} The weights range from 600 (o 1300 pounds.

is.¥

3 3
= # 3w
MM MO WX
WMWK X
WM K MA KK M
i [ R S+ 3

Fram Soores

Cuiz Sopres

The score of 15 gecurred with the greatest
frequency. frequency.

The scores 81 and 45 occurred with the greatest
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5. (Answers will depend on intervals sefected.}
Interval Tally
f0,29) I
{25, 50) HT T T
[50.75) o
75, 1000 W
; ;

S B Nmber of farms
Ta
3 i U{) P25 } i (in themsands)

Number of states

175, 200)
1200, 225)

i
(725, 2500

{
{150, 175)
[
¥

f. Sample answor
Interval Tally
[0, 40) W b A
f40, 80 it it
A0, 120 [}
(120, 1601 [

Public bigh
sehont gradustes

[

{

[ EA0, 2007 (i Suousands)
(200, 240) i

240, 280}

(286, 320

[320, 360 é

7. 8 o+
£% 4y
Year
From 1995 10 2000, the number of Wal-Mart stores From 1995 to 2006, the revenue of Costen
increases at a fairty constant Tate. Wholesale increases every yvear, Moreover, the rate
of Increase appesrs W increase,
%, 1999 13428 — 2430 = 14,998 i, Public  Privare
20000 14,081 — 2506 = 311,575 19992000 76 653
20010 15000 — 2562 = $12438 20002001 56 914
FO0Z: 15,742 - Z700 = B13.042 20072002 138 T4l

il

2003 16,383 — 293
2064 17447 — 3313

$13.4E80 2022000 203 B41
£14.179 FOOR-2004 410 14354

i

€ Houghton Miffin Company. Al rights reserved.
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Appendiz B.5

Representing Data Graphically 1047

3, From 1996 1o 2005

2400
F106

1140
= 18, or HI8%

P4, Cad 1995 1o 199D 1800 ~ FTIRG = 420, or $470.900 increase

(hy 2000 w0 2005 2400 — 2204 == 200, or $200.000 morease

15, Fighest price was 5259 in January,

From 1995 10 2004, the wial number of women i
the wotk force increnses af a fairly consiant rate.,

L&,

i6. 259 — 246 = §0.13

From 1970 w0 1980, the SAT math scores
ged, and from 1980w 2003 they increased.

Popoem of hoese
with fnfomet aecest

Angwers will vary.

22, In 199G, cell phone bills might have been high
because they were still pew and not so populsrs. In
order for providers 1o make money, they had o
charge Wgher prices than now.

24, A histogram has a portion of the real number hne
as its horizontal axis, and the bars are not separated
by soamces, A bay graph can be either horizontal or
vertical, The labels are not necessartly numbers,
and the bars are usually separated by spaces.

rlieds,

Answers will vary,

Answers will vary,

25, Answers wilh vary, Line plots are usefud for order-

ing small sets of data. Histograms or bar graphs cun

be used W organize larger ses,
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26, The second graph is misteading because the vertical scale is oo small which makes

A
C

small changes look large. Answers will vary.

PPENDIX C
oncepts in Statistics

Appendix C.1 Measures of Central Tendency and Dispersion

Yocabulary Check

1. measure, central tendency 1. modes, bimodal
3. variance, standard deviation 4, Cuartiles

o

H

SH 2T+ 4 L8494 T 6
Mean = i " = = %2 == 8 86

Median:

Mode: 7

 Mean = e S = 3386

7 7
Median 33
BMode: 32
54124724+ 8947 T2

MI-W 3 oum x oo T e 5 VA
ean 7 5 10.29

WMedian: 8
Made: 7

i
Lk
o)
I
oot
)

0 o 37 4 32 4 389 ¢ 33 L 34 4 3
Mean = 20 E i;} = 37 4%

Median: 33

Mode: 37

Mean = = —— =2l _g

& &
. 7+ 4
Median: —o = 8

Mode: 7

& Houghton Mifflin Company. All rights reserved.
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Appendix O} Measures of Central Tendency and Dispersion

1045

WA I A9+ 3432 204
&, Mean = e 37 ‘ = __g_ = 34

32 + 34

Median; ]

BModer 32

e . . . , B5.69 o
7. (a} The mean is sensitive [0 extreme values & Mean = *fﬁm = 6714
(B Mean: 1486 . e
) Bodian: 26535
Median: 14
Maode: 13

Each 15 increased by &

{oy Each will increase by &,

410 4+ 260 + 320 4+ 320 -+ 460 + 150G 1920
3, Mean = - 1 +.3%0 c ! Y o 136

Median: 320
Made: 320

0. Mean = e o gy
10 Mean I+ 24+ 45 4 54 + 50 + 19 + 7 200

Median: 3
Wode: 3
1RY 4 273 4 196 2 5310000

; = 1995 12, (a) Mean = =2 =~ $459.167

1. {ay Jay

Mode: SSO0,000, $830,000, and 5425000

g -t e TR 3
Flank: . 125 L gg)g};;
' ) AS0000 -+ 475000
TYT - D51 A4 335 i Median: - d ; SN 467 500

22 099
3 3

Buck:
by Angwers will vary,

(by Adding all nine numbers, you obtain

{e} Median = 207 (four scores below 202 and four
seores shove 2005

13, There are many possible answers. 14, There are many COTect answars,
For example: 14,4, 13} Ome possible see (4.4, 6. 7.5, 8.5]

15, The mean is 76,35 and the median is 82, The 16, Median and mode give most representaiive
median 18 the best desoription descriptions.
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Appendix C

Concepts fn Statistics

17, {a) Moean
{by Mzan
(¢} Mean

{d) Mean

9. 5 =6

27.% =6

|

= 12, o= 283
= 20, o == 283
= 12, ¢ = 1.41

= G o= 141

2. 3= 7
v o= 27
o = 468

4. F = 3

- 62

o=

I8 ¥ = 30
== \/

i]
oy k
2
e
i
Lo
S
s
[
+
[
Y
+
o
fa
E
Ln
L]

B&, (ay ¥ = 15 by ¥ = 15
o m_"ﬁ {9 o= 3E3
{cy ¥ =25 (dy ¥ =58
e ome 7RG o == 319
2.5 =71 EF =7
v o= é v o= )
= 1 1S e o= {3
25 % = 47 2 ¥ o= L
v o= 226 v (338

25 T =58

697 + 3724427 + 617

i

_ mA
= oW e

N
.

5

712 = |65

3% = 1Zand |x, — 12) = 8 forall x, Hence, o = &,

3007

3. ¥ = 664

\/92 + 75T 33T 4 740 4 A2
= .

= JIGu0d = 197

32, Al the sumbers must be equal,

33 The mean will increase by 5. The standard devistion will not change.

~ 6647

© Houghton Miflin Company. All rights reservad.
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Appendix C.1  Measures of Central Tendency and Bispersione 1681

34, Mean = 3I62.46
Variance == 266548
Standard deviation = 5163
1009 of the data Hes within two standard deviations of the mean,

(Mote: Some graphing wtilities give variance =~ 755441 and standard deviation = 50.54 ]

38, % = 235 36, The first histogram hag a smaller standard deviation.

P 57 = 7 les within two standard devintions:

[23% — 2(08), 238 + 2(28)] = [179, 2811

[ %—5 z; hes within three standard deviagons:

[235 — 328}, 235 + 3028)] = [151, 3191
if o = 16, then

[235 - 2(i6}, 735 + 2{t6)] = {203, 267]

[235 — 3{16), 235 + 3(ia)] = {187, 2831

7. fay 12,03, 13, 14, 14, 18,26, 23, 23
Median: 14

Lower quartile is median of 112,13, 13} = 11
g

Unper gquartile 15 median of {15, 20, 23, 23} = 215

38, (ay BB FEL LR, BEL 1431414, 16, 17,20 ih T

Y g8
o IR —
Median: 14 14 16 w0

Lower guariile is median of {8, 10, FE, by 11 = 1L

i
&

Upper quartile is median of {14, 14, 16, 17,20} =

39, cay 46, 47, 47, 48, 48,49, 50, 51, 52, 53 B ed e

Lower quartile is median of {46, 47, 47, 48 48} = 47,

if
LA

Upper quartile is median of {49, 50, 51, 52, 53}

&) 16,30, 21,272, % 25, 07, 28, 28, 28, 2% B) e ——y
40. (a) 19,20, 21, 22, 24, 25, 25, 27, 28, 28, 28, 29 R e e
Median: 25 T S TR P
Lower quartile is median of {1%, 20, 21, 22, 24, 25} = 21 5.

pper quartile is median of {27, 28, 28, 28, 291 = 28
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4] T 42. JF e

ST IT S
a5, Crwiginal desigy Mow destgn
305 3415
FP‘LMWV*’:I‘ T
q—»& " ! e 4
L S, N —
1 189 Hi4 B3 PB4 4133 6343 445

ro

RN e
i

oo

N

|
|
o
!
o
-

Total | — 1001 14 | =271 36

n=4

a4h + {~ Hhg = 14

{—1E + 302 = 27

Solving this system, g = [.6and B = 7.5

Angwer: v o= 163 + 7.5

x o lyita | F
----- vl -39
----- plal -2t

IS
a3
o~
=3

3
-3

CTowi |1 |80

n=4

b+ 8

Solving this svstem, @ = 3260 and b ~ 193

Answer: v = §.262x + 193

43, : 44, [
3 Eﬁm”;";j ]

SO s aNTiE

218 S wE e

From the plots, vou can see that the fetimes of the units
in the new design are greater than the original design. The
median increased by over 12 months.

o | ~1lo o

o o a4

2

4 13 |21 16
6 |5 13036
Total | 12| 7 | 42| 56

i g

A4 120 =7

P28 4 S6a = 42

Solviag thig system, b = — 14 and o = 1035,

Answer: y = 105y — 14

Total 1 10 3 2300 38

n=4
&by 4 10a = 5
FOb 4 3Ba w13
Solving this system, b =~ —0.769 and 0 = 0,508,

Answer: v = B8y — 0769

@ Houghton Mifilin Company. All rights reserved.
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Appendix D Variation

08%

Appendix D Variation

Yocabulary Check

1. directly proportional 2. constant, variation 3. directly proporoonal
4. inverse 8. combined 6. wnantly proporiional

I v = fx Iy =k 3 v o= 4. v o=k
14 = k2 2050 = £{10)

3
§
==
e,
e
Qb

Foek 7 =k 25 = k
y = y = Tx o= 205

33 = K13 53 = k(14)
33 :
33 i
'v = “g“”i 34 ‘?!_‘ b= Nﬁx

When x = 10 inches, v = 25.4 centimeters. 5 gatlons: v = 5{5) = 18.9 liters

When x = 20 inches, v = 50.8 centimeters.

7. v o=k 8. v o=l
5520 = 150000} 10.27 = k{14599)
0.0368 = & Q07 =k
v o= 00368 y = 007x

The property tax is $73640. The sales tax is $37 84,

&. o = kF (113 d = kF
.15 = HI65} iz

B 0.1 = gk B .

S0 o - L oyl
5 =F Uhe required force 1s 2933 newtons,
F == 1765 newtons




1884 Appendix I3 Vagriotion

il & =1

syt 4 6 36 64 ] 160

. L]
i
L *
L3

.
i &

& i . oo

2 & [ # ¥

LAy
Ay
Lot

|
i H

0.2 = k

w (561 mi/hr

12, k=2

Pl

o3
£
o

B

206

v
HX &
AR
% "
i &
403 s
- AG,A ed e X

4, k=1

P&

el
ot
d

3¢

[ e
| D
e d

&
254 @
By
5 @
8 &
H L3
G ,
[

16, d = fv?
If the velocivy s doubled:

d = k{};}‘

dincreases by & facior of 4 when velocity 18 doubled,

@ Houghton Mifflin Company. All rights reservad.
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Appendix I} Variarion 1688

19. &

Zi.

25

Z5,

a.,;
i
Pk | e
el
5|
\le
[ ]

2
¥

»

B
B
e
ool

Ais150 550 1
A R TR VR T
3
&
@ &
o 3 [ 3 Hi !

i)

This equation checks with the other points given
in the table.

26, Vo= ket

k.
3P =

i

i8.

41 16 &4 | 26

2. k=

: @
: 3
&
- S
5 & 3 i
ko 24
X 214617 i1

. The table represents the eguation y =

32 R =SS - L)

i) ®
®
i &
; + ¥ £
2 4 5 & ¢

3
X

120 = k&

Thus, v = 120/x. This equation checks with the
other points given in the table,

k ko
38, = 29. F ="
/s 2

B R=KHT T,
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35, A = hh
The area of a tiangle is jointly proportional o is

base and height.

& .
Vo Tt

The volome of & sphere varies directly a8 the cube
of its radius.

41, A =k 42, v =

X
G = k{3

ﬁ — ﬁ: :2, —— “:‘;?"“%‘“
A = et 75 =k

46. pe=t

227
S . i
3 3

fat

3. 5= da?

The surface area of a sphere varies directly as the
square of the radias r.

rrih

8 V=

The volume of a fght cirenlar cylinder 15 jointly
proportional 1o the height and the square of the
radius.

-
4, w= )2 4
“ wﬂy

w varies directly as the square roof of g and
mversely as the square oot of W

{Mage: The constant of proportionality is k|
| Ay k

=

43 y =

"

~J
il
o | e

45 F = krs'
4158 = K11)3)

kpg

s
&

48, ¥ o=

k4. 106.3)
(127

- k=

© Houghton Miffiin Company. All rights resarved.
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Appendix [ Variarion

10357

4%,

%

ki , . .
Fo=e A ow ogre om £, From Bxercise 49

A
4kl

p=—

T ?

ol

s17 = H1000)k

b= el {05}

4573 % 107

2

[ == 306 feet

W o= Lmh
2168 = K 12031 %)

k e W%}g}_;ﬁ_ ‘*}8

W o= 9 Bmbk

When m = 10 kilograms and i1 == 1.5 meters, we have W = GRUOITS) = 1470 joules.

. [ey3 £
e B Y pl boon frert — : P
J: kA = k(ar? = ket .y 3.0 i

4(8.78) The veloeity 5 increassd by one-third,

k== (1135

However, we do not obiain $1 178 when
d = 12 inches.

SVA
P =0138w 'T'”j = 515.61
Y2

RS N
Instead, £ = o = (L1044

ST

, . , ) 41418y

For the [5-inch pizza, we have & = ———— == (.08
225

The price is not directly proportional 1o the swface area.

The best buy s the !5-inch pirza.
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24, Loag = —o

\ Hawi2dy? Blwd?
By Load = -

{ {

The safc load 15 unchanged. The safe load is cight times as great.

R(2wH(2d3® dhwd? bwldj2) (1 /4Vowd’

ot Y é i o =x Cond =
o} Laoad 5 T (¢hy Load ; E

EE

Thie safe load is four Himes as greal. The safe load is one-fourth as great.

iy
L

(2}

(b Yes. the data appears o be modeled (approximately] by the inverse proportion model.

LY e 4= —2 2= :
1000 T 00 U0 T wo M

k, 4800 = £, 4500 = I

__fs
5000
4200 = k, 3800 = I, 4200

li

. AD00 + 8O0 + 4200 + 4800 + 4500 A3
(o) Mean: k= 2 B0 : s W 4300, Model: © = m}f

W oe ey 3=
_ A i
&
\\ 1 B 14 iI
w1433 meters
m‘”wm_ ’2
55 B §
34, (a) v (hy Tt appears 1w fit Hooke's Law

. 69
o = = {3575
@ k 17 Us7s

£7. False. v will increase if & s positive and v will 2% False. F is jointly proportional {not “directly pro-
decrease i L is neganive, portional”™) w the mass of an oblect and the square
of its velocity.
- [ il : - 3 - .
5%, The graph apoears 1o represent ¥ = 471, 80 v vanes 8k, The graph appears to represent v = 5x which is

inversely as x chrect variation.

@ Houghton Miffiin Company. Al rights rsserved.
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APPENDIX E
Solving Linear Equations and Inequalities

Yocabulary Check

i, lpear 2. equivalent megualities

w
H
.
;
1
A
)
£
e
W
S
(]
i
[
g
h
-
i

5 Geo= 12 6. 2x =6 7.5 0 g 8 =g
12 & . .
%* X = o= 45} o= S04

g
u

o
Yo
|

Led

G Bx b 7= 39 1 s — 5 =43 i 24 - Tx =3 12, 13 + 6x = 6]

Bx = 32 2r=a8 - Ty == 2] b = 4R

v = 4 xo= 4 ¢ 3
13, Bx — 5= 3x + 20 b4, Tx v 3w 3po- 17 150 -2y + 8] = 14 16, ML ) =
Ly R Ay om0 - 2 x By {3 iz 1y 3
x o S 5 Dy 33 - 1w 1
£ w10 :

3~ B - 16 = Re - 16

Moy spluiion True for all real nombers,

4
Hig = — 12 X 6
_ 1
R
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Appendix E

Solving Linear Equarions and Irnequalities

27.

%)
s

435,

£ L
X %
G4 >

=
Ply =
12

<8

SO A

-~

4.

22,

46, 1

o
iy

%

33

o
3
20

4x

A
[

3.5 -

41 i

44.

o
o SRl (-
i
S

L
s
N

3

w

o
.

30 5

34,

b
{

=
A

=X
k]

PR

=

19

< 1%+ 3
22

& Houghton Miflin Company. All rights reserved.
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A

PPENDIX F

Systems of Inequalities

Appendix .1

Solving Systems of Inegualities

Vacabulary Check

1. solution Z. graph 3. linear 4. point, equilibriom
.« Loyz3

Vertical boundary; Matches graph (g).

Jx o+ 3y 2 6
1. .
}; - N%?‘" e 2

Line with negative sloper Matches {(a).

vt <9

Ciroular boundary; Matches {e).

I

Xy o= oor oy o= o
Maiches (F1
v Do oxt

v = 3o~ x* The region Hes

helow the parabola.

16 v — 4

Region above or on horizontal line y =
Matches (d).

Region shove ov om line ¥y = 2x + 20 Mawches (b}

6 [x~ 2P+ (y -~ 3P >0

Region cutside circle; Matches (b

Byt — ¢

Region below or on parabola: Matches (¢
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Svsterms of nequalities

12 yvP—x <}

x> oyt

Uising a sobid line, graph the
horteomal line y = — 1 and
shade above this Hne.

ing a sohid line, graph 5x + 3v = — 135, and
(43, 01 as a 1est point.})

13. x 2 4

Lising a solid line, graph the
vertical line ¥ = 4 and shads

¥

I8, vy < 3

Using a solid line, graph the
horizontal Bne v = 3, and
shade below this Hine.

14.

17

Using a solid line, graph
2y — x =4, and then
shade ghove the Hne. (Hse
{03, (5} as & test point.)

& Houghton Mifflin Company. All dghts reserved.
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- Gz o

220 Zx+ v g 28 230y » 3+

Sketch the parabola
y = 3x7 - 1. The region
ties above the parabola

27. x + P 4+ v < 9
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Appendix F Systems of Inequalities

FL

a4,

.o (ay (023 is a soloton:

v < Inx 38, v 2 4

Using s dashed line, graph
vo= inx, and shade (o the
right of the curve. (Llse (2, O

a5 & 180 point.;

. The parahela through (— 2, O, (6, ~ 45, {2, 0} i

v o= x? o 4 For the shaded region inside the

parahota. we have v & o% -~ 4

o OV b HIY < T
(hy {~6&, 471 not a solution, 4 # 4

£, -2} is rot & solution:
= A{-8Y 22} 2 7

ey {~ 2, 21 is not a solution —dl— 3}

------ - infx -+ 5}

¥

4%, The tne twough (0. 2 and 3,0 5y =

43,

P
EE T

For the shaded region above the line, we have:

2
A S
3
A S

i

2,

The circle shown 15 ¥ + v7 = 9 For the shaded

{dy {4, —R) iz a solution.

@ Houghton Miffitn Company. Al rights reserved.
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Solving Svstems of Inequalities
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45,

{
G

a
B

,_Ww%,,,,.,,_
S
ot
A

First, find the points of intersection of each paw of equations,

Vertex 4 Vertex B Vertex €
i h +oy o= fex 4y =1
i ] y=0 | y=0

First, find the poings of intersection of each paw of equations.

Vertex A Vertex B Vertex £
;{Bx + 2y =6 {z = 0 f%x + 2y o= 6
i by =0 1 ¥

(0,0 (2.0
{ ~Ar 0y < 6

First, find the points of intersection of each pair of equations.

Vertex 4 Vertex B Vertex

(- 3x & -2

Poox - -2 3
(=20}

Is _ g

Fox— 7y > 36

i 5x R 2y o= A

by — Sy > &
First, find the points of intersection of each pair of egquations,

Vertex A Vertex B Yerdex
f g Ty o= 36 [5p - 2y = 5 J £ Ty = o=
[sc+2v= 5 6 - sy =6 |6x- 5y =

(1,5 {160 (6, 6)
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i

5L 3x oy < p* 52 y% = 3x 2 9 == 4

Thecurves given by Jxr + v = ylandx — v = O
intersect as follows:

;

Ax b ox o= ogo

4y = x*

x = 0,4

Intersection points:
(0, 08 (4, 4}

£ ,v s {}\ . '3);
Intersection points:

(3,00, {0, ~ 3}

, ; ;
- Zy- 6 ooy o> o5x b 3

i
Lt
T
e
4
A
=)
i
i
gt
A
r2
i
o
P
TEE
#

. I 9
2 Ay > o= v 22 - ) dx —dAy—9 = y < gx +

. - ty N . i .
20 Il ) i MNe golution i
B o~ By o= (2 x) ‘ L
b .
1 el
4 = 5y I
PR |
4 PR
x = 3 i} = - :: .
PR s
et g g ;
s 3 Yoy 2
-
A %
i85, j,x < R §6. 5~ vl 0
H o
b >y 4+ 1 v
Froants of intersection: Doints af intersection:
5 #
y ook 7 4 wi
-~ 5 5 & "
- 4= . : LA A e
A yie-y =2 =0 el

!
\
Pt

@ Houghton Mitfiin Company. All rights reserved.
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Appendix F.1  Solving Svsrems of Inequaliries 1867

7. [+ 32 < 9 BB, b xt 4 w2 U5 Circle and interior
Exz E - 4x— 3y D Above line
There are no points of miersection. The region in v

common © both megualilies 1 the region between
the circles.

0 [v e —®+ 20+ 3

v o> oxt - 4y b 3

62, Tyt — o 4 &3, 2y ozl
%y < G« x4
) . ¥4
[ I G T
65. y< —x+4 = ix i <1 66 (0,60(3,0) 7. (0.4, (4, 0)
vz 20 Line: vy < 6 ~ x Linery < 4 — x
¥ 20 vz0 (0,-3).3.0 (0,2, (8, 0)
Einer y 2 x — 3 ) i
' Lirgl y 5~y -+ 2
x =zl 4
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68, The hines have equations 6%. Circle of radius 2 and center T Circle: 7 + y7 > 4
yow e %x + Zandy =4 - x (0.2}
They miersect at {3, 11 5

B S U &

by < 4

T2, Paraliclogram with vertices at
(0,00, (4,00, (1,41, {5, 4)

71

e

I
LI
.

g

J——
et et p
ANV VN
ned e LE

Thias,

T

73,06, 0), (5,6 Triangk

Linery = 0 -1, 00 (1,08 v 2 0 ¥

A
(0,00,(2,3) (=100 (001 v g x4 1

75, Demand = Sapply
50 - 08y = 0.125x
3 = 0.675x

x w8

Clesrigageienr
surpiis

PR

Point of equilihrium: (80, 1)

Consuner surplug =

Producer surplus = f(ii}}{ RO} = 4000

7. Demand = Supply i
PO - 0050 = 25 + 0. :
75 = (0.15x
x = 500
po= 75

Consumer surphus = H(500H25) = 6250 sl

Clotsstitnee

Proatuees
surpius

Producer swrplus = 3(500)(501 = 12,500

@ Houghton Miffiln Cormpany. Alt rights reserved.
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Appendix Fli Solving Systems of Inegualities

1669

7T Demand = Supply

300 — 00002 = 225 + §.0005x

75 = 0.0007x
73 730,000

FT o007 T T

T {730,000 19504
Equilibrivm point: |-, ;

7

(107,342 8600 — 27857}
2

(107,142 B6HZTR.ST ~ 7257

Consumer surplus

Producer surplus: =5

2

78, Demand = Supply

140 — G00002y = 80 + J.00001x 0T

60 = G.00003x
2000006 = x
10 =p

)= (107,142.86, 278.57)

148,036

1864 827

Comsumer
surpdus

LI, 3003

kS

Point of eguilibriom: (2,000,000, 100 i

The consumer surphus 15 the area of the triangle
bhounded by

pos B4 - 00002
o=

A

1
U = {3

Consurmer surplus = %{ba%}{h&ighi}
= H2,000,0003(40)
= 000,000 or 540 million

XY £ ;

7506 #r:.l\;(:g
7500 N

L

e ox by <

N

AN
T \% !

x = Iy
: FALENH S

OO0 TIRLO

The producer surplus is the area of the wasgle
bounded by

[p >80 + 000001
1;‘; o M

x =

W

5(base){(peight)
— H(2.000.000)20)
= 20,000,000 or $20 million

Producer surplag =

8, Lot x be the number of $20 gickers.

Pet v be the mumber of $35 tckets,

x by = 20,008

&%
'

10,000
y & 5,000

-
e
o5
e
+
Lad

wn

174

= JHLOO0




T8 Appendix F Systems of Inequalities

81. (a} Let x = number of ounces of food X, B2, x = number of model A
tet v = nursher of ounces of food Y. v = number of model B
Calcwm: 20x + 10y 2 280 Demand: x = 2y ¥
Iron: 13+ 10v 2 160 Costy 8x + 12v 5 200 1
Witamin B 1 + 20y 2 180 Inventory: x = 4
x o2 0 vz 2
¥ o £
() ’
83, {a) xy 2 500 Body-burlding space 84, Let x = radius of smaller cucle.
2y -+ oy 2 125 Track {two semi-circles and Let v = racdivs of larger circle,

twor lengths)

[

{a) Constraints on circles: wv? — o 2 10

x> i} Physical constraint

¥ o= 0
v oz Phveical constraint .
: Y o> X

{hy

{cy The line 13 an asympiote o the boundary, The
larger the circles, the closer the radit can be and
the constraint still be satisfied.

85, Area = G - 11 = 99 square unils 86, False
True ; ix + v¥ =z 7 is outside the paraboia 3x = 2~ v

87. Test 2 point on either side of the boundary, 88. Answers will vary,

© Houghton Mifflin Company. All rights reserved,
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Appendix .2 Linear Programming

Vocabulary Check

1. optimization

%, objective function 3. constraints, feasible solutions

i.

iy
"

= %x + Sy

Ar(0, 63 2 = 30y + 86) = 30
AL(0, 0z = 30) + 58 =0
A6, Grz = 3{6) -+ 3{0) = 18

if

The minimum value is 0 a8 (0, ).

The maximum valoe is 30 a0 {8, 6},

z=i{0x + Ty

A0, 6]z = 1000} + 7(6) = 42
A0, 0y 2 = 100} + 7(0) = 0
AL(6,0): 2 = 10(6) + 7(0) = 60

]

3

2

The minimum valoe is O &t {0, 0).

The maximuam value is 60 at (6,0}

7= dx + 3y -

A0 4) 7 = 40) + 34y = 12
A3 0k z o= 43 + 30y = 12
A(5, 3% £ =45 + 33} = 28
A0 2 2= 408+ 32} =6

i

The maximuom value is 29 at (5, 3},

The minimum value is 6 at (0, 2}

goz=1xr+ By
AL(B, 41 7 = 2(0) + 8(4) = 32
AL(O, 03 7= 2000 + 8(0) =0
A2 0) 7= 2U2Y + B0} =

The maximum valoe is 32 at (0, 43

The minimum value 1o O at (0, 03

&z = Tx + 3y
A0 4y 2= T + 34} = 12

i

AL(0,0) z = 7(0) + 3(0) = 0
AL{2,00 7= T(2) + 30} = 14

The maximum value s 14 at (2. 0%

The mintmum value is 0 at (0, O},

AL OF 7=

A0, 5) = 10
Atld, 0 z = 12
Ari3, 4y

3

I

i
3

The minimum valoe s 0 at (0,0

The maximum value is 17 a2 (3, 4}

7.z = 5%+ 05y
As(0 0Lz = 0
A{0, 5z =
Ald.0) 2
At (3, 4)

3

-1
i
o
in

#a
Il
]
o]

= 17

£94

The minmum value ts § ar (0, 0,

The maximum value 1s 20 at (4, G}
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14,

i3

A oz o= MWy + Ty
A0 4) =0+ aldl = 24 Af (0 43y 7= 100+ TE4SY = 315
AL Oy z =3+ 60} =1 AU{30, 45Y 7= 100301 + 7{45) = 515

2

A5 %) 7= 5 4 6(3) = 23 AL(BO. 70} 7 = 10060) + 7(20) = 740
AL D) =04 6(2) = 12 AL{BO 0 o= 10060 4+ TG = a00
The manimum value 15 74 at (0, 40 Al oy e W0 -0 =0

The minimun value is 3 at (3, 0. The minimurmn value is O at (0, 0)

The maximun value is 740 ar (60, 207

7= Bx 4 38y T 7 o= 28y + 3y

AT OO 2 = 50000 - 35RO = 2RO00 ArTG 4%y oous 28000 4+ 30L4RY = 1350

AL(900. O 7 = 500003 -+ 350} = 45000 A (30,48 7= 25030 4 3045 = 210
AF(GTS, 0 ¢ o= SHETSE 4+ 35 = 33,750 AEAD, 0V p o= 25060} 4+ 30020 = 2100
AL GO0 £ = SO0 4 386007 = 21,000 A6, O 7w 250603 + 300 = 1500

The maximun value is 45000 at (906, 01 ALID Oy oo 250 - MG = 0

The minimum value s 21,000 at (0, 600}, The minimum value is 0 at (0, 0.

The marimom value is 2106 at anv point along the
fine segment connecting (30, 45} and (60, 20).

= 15y e Xy

A0, BOGL £ = 16,000

At FO00, 0 7 = 13,500

At{BTE Oy o= 101ES

AU 600 2 o 12,000

The pinimem value i 10175 at (6875, 0
The magimum value is 16,000 at (6, 8601

z = 6+ My 14, x = 0
AL, 22 = 60T 4 10(2) = 30 v
AL(S, 00 2 = 6I5) + 10(0) = 30 bty a4

Ar{0, 0% ¢ = 6I0) - 100 = O poe= Ty ok By

The minirum value is O at (0,0} ALIOL 0 2 = 0

. 4.0
The maximum value s 30 at (5, 0 A4, 0 7z o= 28 =1

At (0, 8) 2 = 64

The mazimum value 1s 64 at (0, 81

The minimpm vaioe i O at (0,0

© Houghton Mifflin Company, Al righls reserved.
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Appendix F.2  Linear Programming

173

15,

16.

14,

z = 3x + &y
AL, 01z = 0
A7, 0Fz = 21

AL, W s = 46

™~

e

A5, 8= 47

The minkmum value 18 G at (0, 0.

The maximum value is 47 a0 (5. §),

= dx + 5y

A0, 0): z = 40} + 3(0) = O
AU(5 0% 7= 4{%) + 3{0) = 20
AL(d, 1z = 44} + 5(1) = 21
ALLD, Bh 2= 4O + S5{3) = 15

The maximum value is 71 at {4, 1],
The minimum valee is 0 at (0, 9]

2= 2x b 4y
= O+ 4G = O
= 20y A 403 -

A0, O)

&3

i
KS

A0, 3)
Arld, Wz =204} + 41} = 12

I
!

A5 0% r = 25) + 40) = 10
The minimum value is 0 as (0, 0)

The maximum value is 12 at any point on the line
segment joining (0, 3) and {4, 1}

Ve o

B

ACT D= T+ U = T
The minimum value is O a (0, 0}
The maximonn value is 21 at (5, 8}

5

A

25 -

0 10

0.0

7= 2x

AL(0 Gz = 2OV =0
A0, 100z = H = 0
(8) = 16

AT = 14

il
)

AL (S 8Byp s
EARUR I

[

The maximum value is 14 at {7, 0}

The mintmum value 15 O along the line
segment joining (0, 0} and (G, 100

¥
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20,

1.

2z,

23

7= 3y

At(0,0) 2 = 3(0) = O
A0, 3z =33)=9
= Wiy =3

3

3
'
il

Arfd 1y
At{S, Oz = 30 =0

&3

The maximum value is 9 at {0, 3).
The minisum value is U af any point on the

fine sement joining (0, 0F and (5, ().

oo "’3:3: L v

At (36, 0z = 4(36) + U = 144

ALD24, Bz o= {247 4 § o= 104

The minimum value is 104 ar (34, &)

The maximen vafue is 160 a0 (40, 0L

Z =X

ALI00R =0

(12,00 2= 12
AL 8 2= 10

At 6, §f}:§j 2o G

A6, 200 = = 0

Fhe maxtmum value is 12 2 (12, 0. The minbmarn value s 0
at any point along the line segment cannecting (0, 0} and (0, 2

pg
[y

R :.‘f;,}:

ALDRB, 0V o o= 36 4 40) = 36

e

'
i

At (40, O 2 = 40 + 40) = 40
At{24, By 7 = 24 + 418} = 56

The minimum value is 345 at {36, 0L

The maximum value 15 56 at (24, 8}

ALE O &= 0
AL(12,0) =0
Ar (10,8} ¢ =

-+
§
fea)

AL(E, 16} 7 = 16

AU 20y o= 20

The maximum value iz 20 af (3, 208

The minimum value is § at any point along the Hine sepment connecting (0, 0 and (12, 0.

@ Houghton Miffiin Company. Al rights resarved.
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Appendix F.2  Linear Programming 118

2B, s =2x v 3y
ALi36.0F £ = 2036) + 30} = 72
AL(40, 0 ¢ = 2040} + 3(0) =
AL{24, 8y 2 = 224 + 3B = 72

t
i
a2
5
L
P
<
P
I
Ld
g
&
[
<

The mindmem value s 72 at any point on the line
segment joining (36, 0} and (24, 8}

The maximum value is 80 ar (40, 8.

6. = 3x v 2y
ALIDLOYE 2= 0
AL(IZ0F 7 = 36

LB oz 46

b3

.

Ariid

AULE, 16} 2 = 50

AU 20 7 = 40

The maximum valoe i 50 at (6, 161

The mintroum value 18 0 ar {0, 03

2.z = 2x by

ey A0, 10V z = 200) + (10} = 10
A3 ez = 23+ {61 = 12 oy A0, 100 = 80 + (1) = 10
ATIS, Oz o= 2{5) 4+ (G = 10 A (3,61 2 = 5(3) + {6 = 21

il

ALID, Gy 7 = 2(0) + () = 0 AF(S, 07 2 = 5(8) + (0] = 25

]

The maximurs value is 12 at {3, 6}, ALLG,0F = = 5(0) + () = O

The maximum valoe is 75 at (5, 0}

(e} ALID, 10k 2 = (0) + {16} = 10
A3 6z = (3 4 (6= G
A5 OF o= {5 4 {0 = 3
AL 0%z = (0 4+ {0 = O

The maximum value is (0 at (0, 10}
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3oz=dx+y 3., -y vl = ysx+ 1
{a), (b} ~x+Zv<d = vs %x 4 7

Intersection: (3, 3)

{ey AL(0, 10y z = 3O + (160) = 1

Ar{3 &k =33} + (&) = 15 The constraints do not forim a closed set of points,
Therefore, ¥+ v is unbounded,

AU(S OF o= 35 (G} = 15
AL, O o= 3 S0 = 0

The maxsmum valee is 15 at any point along
the Hne segment connecting (3, &) and (5, 0L

32, Objective function: 7 = 2.5¢ + v
Constraints: x 2 oy 2 0,32 + Sy £ 15, 5x + 2y £ 10

ALOL0) 2= 2500 4 0= 0

A28y =252+ 0=5

7 15 the maximmon gt any poind on the lne Sx + Zy = 10
between the points (2, 0 and (1,

33 xS —= vy 3, Objectve function: 7= —x + Iy
Sl S - E Ok Constraimts: x 2 0.y 2 0, x5 10,0+ v 5

4

AL0.0):z = —0 + 200} = 0
ALOT)z = =0+ 2T) = 14
AT, 01z = =7 + 2000 = ~7

fat]

The constraint ¥ < 1 is extraneous,

14 The maximum vajue of 14 ocours at (8, 7).

¥

The feasible set s empty.
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Appendix F.2

Linear Pragramming

7T

s

Fety = mumber of rax retarms,
00x + 125y £ BOO

Constraings:

vz

vz 0

AL(B, G R = 16,000
AL {0, 48) R = 14,400

4 sudits, 37 tax revurns vields maximuom revenue of $17.6{00.

.y = amount of Model A

v = amount of Model B

5

Consfrainis: 2.5 4+ Gy £ 4000

v+ y € 3500

0750+ 1.25¢ £ 15300

(3358.0)

L) (1000, 5007, {1256, U3

ALLO, O3 P = (S0)O) + 52(0) = O

AL, 12008 P o S0L0) + 52012040 = 62,400

Al {éﬂﬂ}(?&ﬁ{%ﬁ}] Fous s P 5428@

S [

5640} + saf

A 1000, 5007 P = S001000) + 52(500) = 76,000

AL (1250, 0% P o= SG(12500 + 52(0) = 62,500

ja—

The maximum profit ($76,000) occurs when 1000 units of Maodel A and 500 units of Maodel B are produced.



1978  Appendix F

Systems of Inequalities

37, x = number of bags of Brand X
y = number of bags of Brand Y

A8,

42,

Constramts,  2x b

Objective funcilon: ¢ = 23x + 20y
Vartices: {0, 123, (3,6}, (8,2}, (38, O
A0, 120 C = 25(0y + 20012} = 240
ArE3, 81 € = 253} + 20(6) = 195
A{9. 2y O = 259} + 242
AULLR O C = Z5(18) + 20(0) = 450

To minitnize cost, use three bags of Brand X and ¢ix bags of Brand Y

¥

=

3

for a total cost of $195.

v = pumber of bags of Brand Y

Constraimts: Gr -+ Ty

X

¥

Zx o+ Ty

C o= 155 + 3y

A0, 8 O o= 245
Arll, 4y Co= 1358
AL(3 ZE O = 105
A0, OF O = 150

X

I

12
36
24
4
4

. x = pumber of bags of Brand X

i

The minimum cost s 3105,

Pse 3 bags of Brand X and 7 bags of Brand Y

True, the maximum value is
attained at all points in the
segraent joining these two

Vertices.,

There are an infinite number of
objective funcions that would
have a maximum at (4, 33 One

such ohjective function 18

4. True. the maximum value is
attained at all points on the
segment joining these two

There are an nfinite number
of objective funciions that
would have a maximun af
(5,01 One such ohiective
function 1s 7 ¢

E. There are an infinite number

of objective funcoions that
woutld have a maximun at
{3, 43. Ome such ohjective
function is 7 = x + Sy,

There are an infinite number of
obiective functions that would
have & mimimus at (5, 01 One
such objective function is

= — x4+ oy

© Houghton Miflin Company. All rights reserved,
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Appendix .2 Linzar Programming  1#78

45, Comstrainte: x = 0.y 2 0,0 + 3y € 15, 4x + v = 16

Vertex Vahweolz = 3xr + &y

005 7o )
(0, 5 =5

(4. ) z =12

{} For the maximuam valoe o be at 0,5y, 2= 5% (B} For the maxiraum value o be ar (3,43, 0 = 9 -+ 4t
must be greater than miest be greater than 2 = 53¢ and 7 =

po= G-k dr oand @ 12 G- 48w Broand 94 48 > 12

St B+ dr oand 5t G om oy e 3

Thus, 1 > % Thes, § < ¢ < &

W
N
et
i~
L
4
:
Il

&6, Constreinis: x 2 0.y 2 0,04
A Sy
A{D, 61 2 = 3O + A
At{L Oy z =31} F A0 =3

il

A =32+l =6 + ¢
AL, 2% 7= 3(0) + 12} = U
{8y For the modomem value o beat (2, Th 2 = 6 + 7 must be greater than ¢ = Zrand 7 = 3,
G4 7> 2 and 658> 3
&> 7 fe o3

Thus, -3 « ¢ < 6

= ¢ musl he greater than = 6 = rand ¢

(B For maxirna vale o be at (0, 7Y 7

Trow B b oand 2 o> 3

Thus, 1 > 6



16868  Practice Tests Solutions

Chapter 1 Practice Test Solutions

S ETIN U Ty o T B
.o - . Slope = - mm oz =
- ({~21 3 P 34 -1

y o+ 3= -3y — 3}
g+ L= dx b9
yoA&E 3 =7 or y= ~dx 7
30
3
i‘ {
1) 7
Y
JOT. S S
&
3 § m o~y 4+ 1) 4, %A Sy =7
S g~ 3 Sy = —3x T
7
v Sx =2 oo oy -dx b yo= omix ot g
& Slope of perpendicular Hne 1s m = %
y-2=306+3)
4 a ’
5 s
s y o Fx b T
Y
5. No, v i not a function of x. For example, (0, 2} and {0, — 2 both satisfy the equation.
_ I N 3o
. . 7. The domaein of flx) = ———— s ailx # &4
' x* = 1§
8 1 — 1 censists of al] £ 4. ;
i
u
g o-pzlorrs 4 g 7 ' is
] }
i
Fled = 3~ 2% i even.
1L N N
£ is increasing /
on (=2, 21 - |
S

Relative mintmum: {0.577, 3.615;
Retative maximurn: (—0.577, 4385}

© Houghton Miffin Company. All rights reserved.
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Chaprer 2 Pracrice Tests Sohetions 1081

12, fixp = 5% — 3 s 2 vertical shift of three onits 1 fl = Jr -6 is & horizontal shift six units (o the

downward of vy = 1% rght of v = V&

i1

(4. (2 i) = gl fe) 15 1 s

£

= g{ _w-"_';_f j o g \'/3' i

P
P

Pomain: © 2 O

16. (f » g)lx) = fl == 7. v =

S . ’l
IR IR &
A
3

=

i

18, v = 0.882 + 0.917x

Chapter 2 Practice Test Solutions

. x-intercepis: (.00, (3.0 y Foa = 0016 = 00
weintercept. (0, 5 % b 94
YVertew: (3, —4) ‘

2
R

Opening dowaward through (2, 5)

3, Vertex: {1, 7)

y = alx ~ 1 + 7 Standard form
Somo{d - 1R+ T

§og o+ T



188z Practice Tests Solutions

& v = wo{x — 203z — 4) where o is any real number,

v = +(3x" ~— 1z + B}

6. 0= 5 — 5% 4+ 4y
= gyt - 5z + 4
= plx? — 13x% — 4)
= x(y + 1Hy — 1Hx + 2ix — 2J
x= 0=l x =l

%

8. Intercepts: (0.0, (223,06}

Moves up o the nght.

Moves down to the lefi

8. Leading coefficient: —3
Degree: 5
Moves down (o the right and up o the left

ooy = xle — 3x 4 0

= xy? - x — B

B3

=2 - iall
PRI I §

—16

178
[{AE S P

Ox% + 20x +

4, 3

1, ~5 | _ o 12 —1
! ~15 1 —s50 2500 ~ 1310

~ 50

Lad
ot
s}
o
o

—1311

SR TR = 3yt — 2% 4 10x? — 50

= ) g - b
e
-t %102 %
i
16

16, X z+

P2 I B E R e

Sl A S

[311

+ 267 —

¥ + 5

& Houghton Mifflin Company. Al rights reservad.
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Chapter 2 Proctice Tests Solwions 1083

13, 0= 0~ 9% — 30 4, 0= 2t b 2 - Bxd - G~ G

Possible rational roots: Possible ratonal roows: &1, £3, +9

®1, 42,43, 25, £6, £ 10, £ 15, 230 s o g

i
g 3]
-2 f1 0 19 =30 3otz 12 9

F 9 4 20 o4 4 CRY

i -2 15 G x = 3% a zero.
~ 7% & 7ero. 0= (- 3 4 4 + 4+ 3

=y + 2Hxr — Jx — 15) Possible rational roots of x¥ + 4xf 4+ 4y + 30 4, 43

0= {x + 2}x + Ix — 5 3 P )
]

Zeros xo= — 3 xom -3 x = f

o - S 1+ S5
The zeros of x* + x -+ L are x = - P
dernst x = Jox = -3
ED Y
e Rt = ey
2 Z 2 2
15
3oL d
3 +5, g kg
16, 0 = 8 — P2 4 9y - ¥ V9 fley = % + 57+ 3% 4 50— 10
0= 3x% — 2% - 27x — 10 Possible rational rogts: &1, 02, 25 + 00
Fossible rational roots 1 1 3 5 10
+1 42, £5 210, 1, #f 3 +F 2. 5 e

] Z

L&
]
)
o

{18 & zero.

e
i

LA
oy
g’

CO 17 i 0 -2] 1

L
fn

\
o

. i 4] b &
0= {xr — 13¥3x% — {7x + 1} ]
x = — 28 A 2erG.

Il
LA

i
-

Zeros o= Ly e x s




1684  Procrice Tests Solutions

2. fley = o - e - G D = (3 = il — (3 - 200 - 5+ 28]

e x - e — 3P 4+ Ve~ 3P 4+ 4]
= {3~ 2Wx? — x4+ VBT - 8x + 13)
wog - Jax® b §30% — 25617 + 406x ~ 260

x -1 3yt - 4

23 flx) = =5 2. Flx) = S
X

5.

7.

Chapter 3

i.

Yertical asymptoter x =
i

Yertical asymptote: x = §

Slant asympiote: v = Jx

Honizomal asymptote: v = 5 W o
) . B ' X-IEETCepts: ‘ﬁ-—m,{}a
x-imtercept: {1, 0) ,///} v € A3 )

vy = % is a horizontal azymptote since the degres of 6. x = 115 a vertical asymptote,
the mumerator eguals the degree of the denominator

There are no vertical asympioies. e = dx 4+ 2 b e -

sy = dx b 1 is g slant asymptote.

Yertical asympiofe: x = 5

Horirontal asvmpiote: v = 0

Y

. {1y
wintercept: (0, — o
) LR 5)

Practice Test solufions

B =4 2 ¥ =g

@ Houghion Miffin Company. Al rights reserved.
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3
Sy
2

|
o
[

gxd | b4 137 0 20372 83y

[ e
o fren

A1eE e oo

3 Ity ‘ ;
B A= P(} 4+ - . T e
n/ 44

009
ﬁé}é}{}{ 1+ »2»») ~ $6530.25

,«\
=
e,

It

- 500061009130 = $6549.87

N
it

] ; o fal
G 5y~ v+ Glmzr=Iny ~ Iny+Ingd = il —=

16, log, 28 = ——— = ] 5146 11 log,, & = (1.6646

N o [P0 = 4 67

12, 13 Domain: i4,

# ¥ G on 0

/ fx -+ 3Yx -3 » 0

< =3 orx » 3 i

-




1486 Foeaerice Tests Solutions

e 2

{; P ¥ '}

Gl v 1Hx o 2
"

. Poaropom 2

i9.

g e 119161

o
o
LA
E=Y

x = log,

L

1B, log. x +

v o i 11,9161 ¥ by O OR397

T ATTG

4.

4
&4

o lely — 3)

~22.569° =

Fe

7

U0y

sl

{exrranenus sotunon)

s reservad.

-
E

@ Houghton Mifitin Company. All 1
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Chapter 2 Practice Tests Solutions

1687

11, Period: 4o 1z,

Amplitade: 3

¥

14, Period: 2w 15,

.
H I v
: | :
P | :
: X :

D PO

e : :
1] 1 13
: : :
57 ¥ : :
H i i

i7. & = gresin |

sin # = |

SE

Period: 2

Amplitude: Z

¥
i
i
i

o

-2

L Sin # o= 5063

# = grestn 0.9067

Gar

&= 65 or ;{{;

b

. G = KR #is in Quadrant 11

e g 2= o RS
S

Reference angle:

&
M oman 4 =6 = HIM # hes in Quadrany T11

oo = ‘*igw = — 60878,
Seriad:
13 Pernod: 5
d g i
i6. 22 '
f’:
~ f
: T '
| !‘\Jf L-U,IT j

§ = arctan( 3}
tan § = 3

§ = —1.249 or ~71.565°



PORE  Frocrice Tests Solutions

19. f/ ‘) 20, cos{ avcsin
§ e t L L0s Sify
i /%":-; ﬁ//{E CG%K&FC‘sﬁ? 4}

£ -
ey / R o m—— /"/
J19 Ve Le= /30T J16 — 52 4.
j = s~ 0736 * g Y R o
sin 8 = NS 37368 pd | - cos B : -
i -
i

21 Given A = 40°, ¢ = 17 2X. Given B = 684" 2= 213
B o= 9 — 40 = A&0F A o= GO0 — ARA% = B3167

. o i C oo -
sig 407 = 2 sin 83.16° = ——

a == 12 sin 407 = 7713 3
b T e 83167
cos A = e

; 213
| far B3 167 el

b= 12 cos 457 = 9,193

23, Givena =5 b =9 24, §in67° = - 25, tan 30 =

c= 25+ 8L = 106 :
! x = 20 sin 677 = 1841 feet o050
= 10096 T o S

o 5 N e IR57 513 feet
[t J’% - i
\ o = {1541 i
5 S Y

A = &T{I{&.ﬁ‘;; = 26 (85"

H o= HF — 2940557 = §1945°

Chapter §  Practice Test Solutions

4 . . . osectx boosetx sec? x + pee x
Yotapx o= o, secx < O omee oy in Quadrant T Z

ese? ¥l + tan® 1) ese?x 4 {esef yyantx

v o—d, ¥ = -1, rw J16 + 121 = J137 B sec? x + ose? x
, 4 4787 J157 o L osmix
Sipp X = SR e o80 X m — 507 .
5 137 4 sindx  costx
1 SIVAEY 137 _ seclx boscix
COB X = —esmm mm et Qs - :
J137 137 3 cse?x + —
cos? x
4 [
&mxmﬁ" cot x = 3 v oeselx

@ Houghton Mitllin Company. All rights resarved.
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Chapter 5 Practice Tests Solutions

1488

3. Initan 8 — Injcot g = In

s 7w y H

F L . .
cost e — x| = s True since
vz

UsC X

{w i ;
YU sl Sutuinaidl SRS S B g [
= = Inh cos )= sinx _
oot g 2 } o8¢
= inltan® 0 = 2 Inlan 6]
8. sin® x + {gin® xj cos? v = sin® dlsin® x + cos® ) 6 (cscx + tosex — 1= osefx — b= coty

== f’;éﬁ: Jé{‘ H ‘]1 s ‘%?33‘3 x

08’ x Pk osinx

cos® x(t 4+ sinxd oo’

1+ sy

== s x

Tt —sginx L 4oaing 1 — sin? s

I hcosf  sinf (14 cos 6P+ sin @

sin® 1 +cosd sin 1+ cos 8)

3
[  4

I+ 2cos 8-+ cos® 6+ sin?

sin A1+

2+ 2oos 8 2

cos 6

9, tant x + Zranix + 1 = iy + P =

3, (a3 sin [05° = sinl6® + 457

= ain & cos 457 4 cos 60 sip 457

11, {sin 42°) cos 38° — (cos 427 sin 38° = gin(dd® ~

;

' tan 6 -+

sin 81 - cos B siné

= Fose &

tam 6F — tan 45°

S
ool

38°) = g 4°

i i tmné

tan 4+ an(w/4)
12 tanl B+ — | = : e 12
( ﬁv} t - {tan 8 tanl 7/ 4}

13

sinfarcsin x ~ arccos x} =

b tan 81 T

sin(arcsin xj cos{arccos x} — cos{arcsin ) sinfarccos x}

) .Z tan 150°

= iy — ‘s’»l - X?‘)( S x’} wmopd e (1~ 6% = 27— ]

- ? V/’%/} I
= g

Wy tand SR { ‘"E} = e i
(b tand 3007 Ed.f‘x{Z:\fS@ il U a

L (13

P+ wm 607 tan 457
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15, (a) sin 22.5° = sin 2 L cos 457 - V2 1=
- SiEE LA e =5 m
.o fa) s 2 G 5 ; 5 . ~ >

e ; -
- sin{ 7/ 6} N i/2 _ i e

Pk cos(m/6) 1+ 320 2+ /3

E N i
Yy e
{h} oo -

Fe

= 1an

i, cin # - #lics in Quadrant [} == cos § = —=

L] Ll
(g
Pt

6 [itcoss

— ]+ cos dxil

-~ eos dx}

{5in(56 + 200 + sin{56 — 26} =

) fx + om0 = (x — =]
cos
% 2 ; Z

L i

[+ )+ = )

= Feinpycos o ~2sinx

1% sinfx + w) + sinlx — @} = E(Sif‘;t

" sin G b osin Sx Zsin Txocos dx cog 2 .
, = s e 5 5L
cos Sy - cog Sx 0 2 sin Txosin 2 $i Ax

[sinubeos v + {cosu) sinv — [fsinuleos v — (cos u) sin vl

(cos u) sin v

sl 2{cos u) sin v

23, et s+ 03 - tjan b -

(tan 6 — tlan 8 + 3} = 6

tan & = 1 [3:4 tar B o e v’m”i

i W T e
L A= = or § = S oy
EE8 ] 27

oy GprL x e

24, sin Zx = 008 X
Hsinxjoosx ~ cosx =

cosxi2siny ~ 11 =0

cosx = 0 or

& Houghton Mitlin Company. All rights raserved.
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Chapter 6 Pracrice Tests Solurions 109]

4

A, tan®x — Gtanx 4 = 0

~{(—6) +

JIZoP — A1)

i

tan x -
an x 0

e
G+ 28 o
tan X = LT = 3 4 U5

tanx = 3 -+ 58 or fanx = 3 -

5

r= P3R2Y or 45237 x o= D6524 or 37540

Chapter 6  Practice Test Solutions

IO e 1RO — [40° + 177 = 128°

g

o = sin 407 = | = 309,164

Lein 129,

COI0E
= sin E’Z%“{“""‘?““"‘“’gr ] me 379012
vaip 127/

3. Area = jab sin €
= (3H6) sin 136

= §.894 square unis

{537 + (387 ~ (49}
i e : \} - 4 = (3 ASYR
2{53HEE)

43
&
s

. {403 & {38 — (537 _ .
cos B o S 49)(38) == £ 27TRT

B = 73847
C o= 1807 — (62.827°

+ 738477 = 43,5267

Aren = ez ~ gy — bYz — ¢

e SR8 — 4 IHED

EETE T T

= 11.273 sgjuare unifs

{sin 1507

Z.osinA = 5§ = {3125

20 )

A == TIRYE

20 )
b= sin 228197 | = 15513

Lsin 1507/
13,394
Since o < koand A is acute, the wiangle has no

solutinn.

= 47 507 B1TE

e 2R

(3005 + (218 - (100
EL PArS

= (97495

- 12.85°

s 1BO7 ~ {12.85° 4 29% = 13815

I 2ATON cos 1687




% Fracrice Tesis Solutions

11 wow ke Sfov o= 2E o 3 Y = :
...... l;} 1

&
-

S

15 projae = L

14,

Since @ is o Quadra

voue 3 2oos 3157

6 17

% "3 e

i i
‘g. P;q ”‘;"“(‘ ‘§ I ‘::i}“)‘ --;n

]

/ B

i

b

4096

€ Houghton Mifflin Company. All rights raserved.
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Chapter 7

Practice Fests Sofutinns

1693

o 3?“{"‘:;
- fsin —
5 -5
5 s

3a/2 i

8

Yapf2 4 P

‘ 3/l v 2w
; COg
4

e f R

4

For &

Iwft+ 4w 3w/l 4 4w
GG s b G el

For k= 2, ‘ _
4

5

im/2 + 6o

For k = 3, cos =~
4

Chapter 7 Practice Test Solutions

i f X+ oyl

3~y =15 = y=1dx—15

ook G 15) = |

PG — x

e

y=
= 2800

2865

O=x"— §t0x +
{x ~ 40}x -
4 or g o= T
y o= 70 y o= 4}

4 [x+v=110
%

>4
23
{

X0 - 1 =

O

i

It

X

3, cog e 4+ sin w? S Rl S A

T

o 5w
AT e S O 4 VT 9 F3 "8“”

g

T

=g s s
g ]

thor

Pior .
= gy e b ] g e,

<

15

2. j i 3}* s ,”.g
46y =5

e

{3y — 37 4+ 6y = §
9y = 18y + 9 + 6y = 5

O = —x—dy =
3 = byt 3y 3

0= x* - 85x - 1500
= {x — 25)x — 68
x = 6
¥=15

Il

x = 25 or

oy

Dimensiong: 607 x 25
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Practive Tests Solutions

6.

8

14

{2}: + 15y = 4= x4 15y = 4 7 x4+

Jy o= 23 = 5x - 15y =

X -

¥, = HO112 - G4y ;

¥

|38 — 19y ;

9% 4+ 19y = 38
3By - 1Oy = T

5Tx = 45

L 0131 +03)

s D — R

2 0.7

[04x + 05y = 0112 =»
03— 07y = ~0.131 =»

0.28% + 035y = 0.0784 S
0.15x — 0.35y = 00655
043¢ = (0129

x o=t e 0.03

y = (20,112 ~ 045} = 0.20

. Letx = amonnt i 1% fund and v = amount in 13% fusd.

= 17000 = v = 17000 - x

.0 0x + 0,13y = 2080
§ = 2080
002 = — 130
L6500

FH.500

Eé

x =

}'r“

tleing a graphing utiiity, you obtain i, x+ ¥
v o= (L7857x — (.1429. Analytically, (4, 3},

(4 B b= E, =23 (-2, — 1)

4 : 4 4 .
- . . : ¥ Y
s 4 Rty = N oo g % so=— 17 B
nwd, Sy x=k Yy w g § X, 22,y xy, = 17 1y
fom fu fed P )

4k -+ 2o = i

W+ Wa=17 = ~4b— dda = —34 ey
~42a = 33 ‘E ~3
‘*5&
i Answer: ¥
1 g
. z
!

ke

Zg -y otz
4y — 3z

S Equaiion 1

= i1 Eguation 2

= -2 Eqguation 3
=
= {15 —2Fgl 4+ Bgl

© Houghion Mifflin Company. All fghts reservad.
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12, dx ~ v+ Sz =4 Bouation 1 13 {B.x + 2y o w8 o= Gy 4y - Brow 10

@ Houghton Mifilin Cormpany. Al rights resarved.

ey gl Bouation 2
Zx b4y Hr o= G Eguation 3

Bt~ 2BEq.2
~Ea2 + Eg.3

]
o
b
w2
[ I Ea
1
[l R A N

el
[
b En

Eq.Z + Eaj

P

fet]
It

Fon

I
Answer: z =y

ety = a, then x = -

L v o= axt b by b ¢ opasses through (0, - 1 {8, 4), and (2, 13).
AC{ -1 -1 = Gl e IO b p o o= —
Ar {1, 4y =aliP + by~ = 3=g+b == S=g4b

AC(2,13) 13 = (2P FB2) — | = 4= da+ Th o= T = g - b

Thus, vy = 2x° + 3x — 1.

c oo osat b vy sy passes through (1, 120 (2, 55, and (3, 4},
AL 2 =da v vy sy = | Lok =12
AL{2.5) 5= 2a -+ v, + 5, = g gy = b ZEq.b - Egl

At(3AY 4= g+ W, s, = |~ +3,= 7  3Eg2 - JEg3

—3R, + R3]

Pia
)
o

e

IR, By

H
o
<

P
ST
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7. 3x v 5v = 3 &, } 2x b Fy o= -3

i 5 3 é oyl
7 -l - i1 5 s
R,+ R-—>11 6 14 3
i i —}E] i i il
g t“‘ﬁ e PR ) 1 z
0 - 13 15 P 8
o - 3

;
3
R, 12

~3R, 4 Ry 10 1
IR+ Ry L0

cat ek
R

i"}}f; E SEE'E ““““ = 3 f Q ".i{

4 5 F "y - 1

Answer: x = =4,y = 3 R e L
~Rys 101 mi%%

Ry 4R L0 0 0

Answer: x = G,y = —3

[
.
L

i

Teob vy ] - 2.
by - z 3

1 G 3 - 5]

2 1 i i

3 i 1 3

e R -2
Answer: x o= Foy s o~k w2

w3 Lad
e 0
[A—
i
i
[ e
-
[
t
__@o
]
R
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Chaprer 7 Practice Tests Solutions

16897

23, False
(A4 + BHA + 3B} = Al4A + 3B} + BlA + 38
m AT b BAR 4+ BA ¢ 3BZ

A N Pooo
~3R H Ry |0 32 D=3 |
~~~~~ BR, + Ry—>10 4 2 -6 0
iR R [1 0 2 -3

R0 1 2 -1

4R, + Rl 0 -1 -2 -
A N L P
Ry + Ry—s{0 1 0 1 =3 —i

~R~—>0 0 1 3 2

i 1%
3o Area=5 6 4=
i?: 9 1

il

= 155 sguare unis

i
|
3 by [ep oo g feo

s}"*g
0]
1l

o

o1

—- o

i

1 2 ; 01
24, . L i
L3 5 -0 i }

; 2 )

,,,\
L

1 '
LA L e

[ —

LA b
T e

o

— T

hy x4+ 2y= 3

Lad

28,

S BN

6
10
0

L

i

32

fou)
= wd e

f—




FHUR Practice Tests Solutions

S iy e
12,768,747 o
ez {3 ] 3}
T7.515.530 it

Chapter 8  Practice Test Solutions

4 = 2n
B ~ {n 724
o2 i
a, Dol -
31 & 3

25 10|

- SR
Fermas: -, —, e
2

6 20" 507 504

[
=
i:w
i
e
Lad
bde
.
i
i
i
L
$
LA
3
g
+
i
L
S

gy =y +d =20 a, = d, + {n — 1id

by = iy Tl = 19 gy = 12+ (50~ 1}3 = 156

Terms: 23, 21, 19, 17, 15

G.oa = | T7oa, =T7,r=2
gy = 200 fy = agF = 14

H . 4, = q.rt = 28
So= j;{fzj o) : f

2 ay, = art = 56
200 o
S = (1 + 200} = 20,100 as = ayrt = 112

Terms: 7, 14, 28, 56, 112

& Moughton Mifflin Company. All rights reserved.
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Chapter &  Practice Tests Solupiony 1099

&

16.

1.

i3.

14,

16,

i8.

24.

: ("‘2;\ ' = = g == {£ o 5 e N 5
Lk ) L= 6= =10 . E{}{{),Og} a =1 = 003
aft ~ ) e{1 — (23910 | a I P00 y
§ = ol L S e 17 6879 § o e = = e 2 10309
" P —r P {203 P —r 1 -003 097 a7
Wi+ A+ ]
Forn = §, § = ‘f“ﬁ)“‘“““}. Assumethat 1 + 2 +3 =4+ - + f = w{—wi“} Mow fora =k + 1,
: ik -+ 1)
R N L k}zwg—wgmi+m~ i
) N 28k + 1)
oz 2
J et D+ 2
} o wln + 1} )
Thos, 1 + 2+ 3 +4+ . - +p= B for all imtegers n = 1
Forn = 4,41 > 2% Assume that £ > 2% The 12, 1,0, = e = 715
or o= 440 » 2% Assume that £ > 2% Then .« 3bg 0y aya = T7i5
e+ =+ > B+ 132 2. 2
= k]
Thus, n! > 2% for all integers n 2 4
{x + 3% = ¥ 4 Sy o+ 103+ 10 + SV 5 ()
=5+ 152+ Y0t + 27007 + 4050 + 243
e } . an -
e 2P = — 258 3445 15, P, = oo = 6577 T2

et T e T gy

P2y + PRy + P4 =% + & + & 19. PIK.BID) = & - & = =
e b d
T T 4

Let A = probability of no faulty units,
Play = (2517 = 0.8605
PIA') = 1~ P{A} = 0.1395



1140

Practice Tesis Solurions

Chapter 9

L

A

?::5"5

Fogentricity: @ =

Practice Test Solutions

e By dy =0

b G Ay - L+ Y

P o=

Focus: {3, 13

Diireciriz: vy = — 3

= 0
e
P d

a= 3 b=1c= J3
Horizontal major axis
Center: {1, —4}

—

Foci: {1 = /3, —4]

Vertices: {3, — 45, {~ 1,

o]

Myp? oot e By o 128 o+ 231 = 0

16(yF — Ry + 16} — (3 + b o+ 91 =
P6(y — 4 — (x + 37 = 16

(v = 47 (x+3F

Cepter: (-3, 4)
Vertioal ransverse mxiy
Vertives: (—3, 51, (-3, 3]

Foct (—3.4 + J17)

Agymptotes: v = 4 &

Vertices: (3, 2) a= 3¢ S

Foct: {x5,32) x ~ OF

Center: (0, 2}

Horizonial transverse axis

2 Wertexr {2, 53

Focus: {2, —6)

YVertical axis; opens downward with p = -

4. Vertices: (0, 26)

Eocentricity: ¢ =

Center: 4, O}

Yertical major axis

€ Houghton Mitliin Company. All rights reservad.
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Chapter & Practice Tests Solutions

1181

(398

30 4 Dxy 4 5y - 1 =
A=5H=30=25

ot 28 = el )

26 =

¢ w ,
£ = xleos - - ysin— =

5oy I
X pthe
+ f%( Sl

577 ey

Lo toxyt By
4 +

I
e

VAT

— G =0

4
T
o,
Bt
W
R—
33
i
]
~.
p—
+
-

5 S M

Ellipse centered af the origin

oy B = ey F v =0

A=6B=-20=1
2 GAC = (7P - A6 (1) = ~20 < 0

Ellipse

Lxe 3o Dain oy m b+ Scos 8

x-3 oy i

[x - 332 N (1}, - 5\2 -1
sz)‘\ﬁ )W

{x - 27 L

(v = 1P _

B

-
o 2 sin e =
4

e
i

Becangular: (-1, 1)

e

(P + 4y ~ 10 = 0

by 2% + 4y + 47 —x ~ ¥+ 17 =0
LR=4,C=4
BE — 4AC = (47 — 414} = 0

Parabola

B x -

'y
il
.
&

i

x>y = §

v (e Penl=xie s Gy > 0

,m;i,vﬁx/ﬁﬁ + (=1 =42



1182 Practice Testy Solutions

2 i4. Potar r = 5c0s 8

13, Rectangulan by — 3y o=

Bolar: droos & — 3rsn 8 = 17 o Spcos 8

Md o @ o 3sin ) o= 12 Rectangular X0k oy

5, oy Lo cos f
Cardiowd

Symmetry: Polar axis

Mipcrnum value of (/b o= 2 when 8w

Zeroof vy = D when 8 = (L

»-1
=

[
B

22 S B B B

]
b

i6. r

= 5 sin 24 E

Raose curve with four petals

Symmetry: Polar axis, § =

Focus: (O, O
i

pomm e

8

sin &

Company. All rights reserved.
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Chapter 10 Practice Tests Solurions 1183

Chapter 16

L LetA = {0,0,0), B = (1.2, ~

Practice Test Solutions

4), C = (0, -2, — 1L

Side AB: VU ¥ 44 = /71

Side AC: SR ¥+ 12= /5

Skde BC
BCi = AB? 4+ AC?
26 =721+ 3

(1P + (=2 -2F+ (-t +4F =1+

2 G- 0P+ (y = 4P+ 1) = 5

X'+ ly — 4y + (7~ 1) = 15

£ow o Fv o= {50, 1) - 345 —6)

(=11, =9, 17}

i

= {10, ~1y = {12,9, — 18}

Gy =20~ (L -

=24+ 146=9

I v =

s SN .
12 AR = {1, L 1. AC = {3,2,%)

p—- Y [—

I
i
n = AH x AC = |} I
f-1 2

Plane: Hx — ) — 2y — O} +

S

(2 -Gy -3 — (=343 =200

z-0j=20

=2yt g= 4

6+ 6= /78

Center: (— 1,0, 2

Radius: 4

7. Because v = (3, 3,3y = =3{1,1, -1y =
u and v are paraliel,

- gy,

A
!

9 u-(vxw =0 —1

|
i
E
. i
It o 4

= (=4} ~ H=1) + (1)

B 4 4§ 4 f =
Volume = |u - (v x wj| = [-2] = 3
. 1 - 1) = My = 2} + 0l — 3) = 0

13om, = (L1, ~1hm= (3 —4 — 1)

8, -n, =3 -4+ 1 =0 = Orthogonal planes

14, o= (12,10, 0 = (1,1, 1), P = (0,0, 6) on plane, PO = (1, 1. =5}

B_[ﬁ“@*»n; o p2-5 2 &
Bl JT+at1 JE& 3



V84 Praciice Tests Solutions

Chapter 11 Practice Test Solutions

1 . ’ 3. b -
Loy oo Taos 1 alaor 13 - b

Fley 1 201695 0 00669 1 T 01604 | 1639

..... ol e y
i I 0 S e
; L ] flx
ST Ea
o then flx) = 1 forx = ~2.and flx} = ~ 1 for

¥ < 2

T
n
e
Lo

ECIGHEL

250267 25026), . 25(26454)

6 I 6 &

ii.

ik
T
=4

)

H

¥

© Houghton Mifin Company. All rights reserved.
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Chapter 1]

Practive Tests Solutions

1108

52 p 267+ 3m ok

% f P& 2ot b Gao ] o
iz g e Z = 5 e G

A= He e G

4 }': §§ Al zf: ; Lo ; I onfn + 020 + 1)
A : wln An Ant 0 R? 6




PART II

Chapter 1 Chapter Test Solutions

b, 5S¢

3 3
yo=oopE

Slope = fc

{ay Parallel line

2x — Sy

v+ b= oy~ 2}
Yooy

(m) fl=8) = [~8 + 2] -
by f(14) = |14+ 2] — 15 =

(c) flr — 6} = |t~ 6 + 2] —

& O = 560 + 24000 7.

= 99,50 — (5.60x + 24.000)
= 9% Gy — 24,000

(dd

N i .
§, hix) = ixt - 2= et -

By graphing A, vou sce that the graph is increasing
on (2. 0) and {2, o0) and decreasing on
(o, = 2Y and {0, 2},

b1, Relative minimum: (— 335, —6.52)
Belative maximum: (0, 123
13, (s} Parent function flx) = x°

{by g is obtained from £ by a horizontal shift
five units to the rght, a vertical stretch of 2,
a reflection in the x-axis, and a vertical shift
three wnits upward.

1168

420 =

(by Perpendicular Hpe

Mo, for some x there corresponds more than one
value of v Fornstance, if x = 1, y =

A~y 20 = domainisallx € 3

2 - M) & fl-x) = 3H—x)* + 50~ xF
~Zx0 4 3x = - flx) =t 4 Sx7 = flx)

L8

iz,

Even

gty = o+ 2 = e = 2|

By graphing g, vou see that the graph is increasing

on =2, 2% and constant on {(— oo, — 2} and (2, oo},

Relative minimum: 10,77, 1.81}

Belative maximum: (—0.77, 2.19}

@ Houghton Mifflin Company. All righis reserved.
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Chapter 2 Chapter Test Solutions 1167

: N o~ . U Ve

14, (ay Parent function fix! = Jx (e} :

(b ¢ is ohiained from §F by a reflection in the N
y-axis, and a horizontal shifl seven units to %

the lefi. e

15, {ay Parent funcuon f{x) = [
(b glx) = 4l—x] — 7 = 4lx] — 7 1 obtained
from /by a vertical stretch of 4 followed
By a vertical shift seven warts downward.

{cy )
Drownaan: v < 2

: © (fogha) =flV2~x)=2~x

romatn: x = 2

@ (g Nz = gl = VI= 2

Domain: — 2 S 5 % ./

17. fla) =% + 8 18, flxi= 2 +6

Yes, {45 one-to-one and Ne, {1s not ope-do-one, and L _
i e T _ Yes, f s one-to-one and
has an inverse function. does not have an inverse s ) .
I has an inverse function
funcion.

g w 7}(3 e 8

¥ = }:F b g

Chapter 2 Chapter Test Solutions

Loyl ddr+ 3= b d — = (0 + 20— 1

Vertex: {—2. — 1)

ym O CAhdr+3=0 = v 3r k1) =0 = x =~ -3

Intercepts: (6, 3%, (— 1, 0L (— 3,



1368 Solwtions to Chapter and Cumularive Testy

Y=gy - 3P - 6= 9 — 6 = a= 1

Thus,y = {x — 31> ~ 6 = x* — 6x + 3

3

30 f) =4 At s alde? 4 4 b by = ke 1
Zeros: § (reultiphicity 13

~% (multiplicity 2)

ix
P 132 0 dx ]
2 + 3x

7%
¢
a3

B

- £ 12 —12 i4

el 8 3 -6 & -7 13

-2y =13

rits

8. Possible rational zeros: 9. Possible rational zeros. 22, 41,003

[

3

T

L

!

|
|

) 2
Rational zeros: 1, —%

+24, 12, £8, +6, 44, £3, +2, 31, £3,

: 3
Rationat zeros: — 2.3

. flx) = '~ T2+ Tlx + 19 1L (=8 = 3} + (=1 = 15i) = —9 — 18
s x4 D - 82+ 19)

X =

Zeros: — 1.4 & \/%

o=+ Dl a4 Sl - 4 - 3G

@ Houghton Miffin Company. All righis reserved.
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Chaprer 2 Chapter Tesr Solurions

1169

48

-
P
i v

14i =6+ (2./5 + /14l

3008~ 5 4

36+ ]

VA S Y,

[SE )

Vertical ssvmptote: = (

Tntercepts: (2, 04, (72,0

Syimerry: y-axis

Hortronial asympiote: ¥ = —

Hortzonial asvenpiote: v

¥-axis symumelry

4 49

Vertical ssvmptoe: v = |
intercept: (0. — 2}

Stant asymiptoter y = x + )

22, {(a}

e

LA
u
e

-

b oy 55T — B5.5%r 6020

() s
) o~
i p
X -
P

Yes, the model 15 4 good 6t
For 2005, ¢ = 15 and v = 3575 billion.
For 2010, ¢ = 20 and vy = 51124 bidbion.

b Angwers will vary,



1818 Solutions 1o Chapier and Cumularive Tests

Chapter 3 Chapter Test Solutions

Fleb UG M Lo Lo fly L0031 | =6 ~36 |

N <
Saefe3eiel 13 ko4 ¢
fley = 107 flx) = =672
Horizomtal asymptote: v = O Horizontal asymptote: v = O
Intercept: (0, 1} Intercept: (0. — “}l}
) ” 7
-2 i 1o 2 | }
flu | 09817 | 68647 | 0 | 63891 | 535982 | TN, Lo
i RN Py o4k

flxy =1 — &>

5{

Horizontal asymptote:

Intercept: (6,0

4, dog. 7708 = 389 lng, T 5 486met =460 me =917 G 2~ log =2 -2=0
= {389

7o flxp = —logex - 6 & fle} = e ~ 4} G Ffxy =1+ Inlx + &}
Domain: x » 0 Domain: x » 4 Domain: x > —6
Vertical asympiote: x = 0 Vertical asympiote: x = 4 Vertical asympiote: x = —6
eiptercept: (1075, 0} = (L &} s-tntercept; (3, O} r-intercept: {5632, 0)

e I

L L ; ! .

10, Tog, 44 = 25 a5 11, log, {(09) = 09 ;45 12. log,, 68 = %fi% = 1308

n(2/5)

13 log, 3a” = log, 3 + log, af = log, 3+ dlogya

@ Houghton Miffiin Company. All rights raserved.
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Chapter 3 Chapter Test Solutions 118

55 . £ — o
M I = s s mSr - né 1B m D e I JYE T~ 16(2) ~ b et

! ) Eoo
S EET TRy C smxt Gt ) -2 d
16, log, 13 4 logy v = log{13y)
; T N4 ) , . xix — 31
7. dlnx~4dinyv=Inx* —lnyt = Eﬁ{f};g} = E:‘zs{%} I, Inx —fnlx + 2+ iy — 3 =1n E{ﬂ"}r"Eil
v Cox =7

19, 3 = 81 = 3¢ piis 35 = 72500 21 Jog,x = 3

22, log,fx ~ 4} = 3 23, e = 5 T4, —xe"F + ¢7F = )

TE

HY = oy - 4 e .¥€:§ - X:S’ E

dx = In{197)

i

1 .
j;: Il 157} = 1321

28, Jog,ox -~ log 8 — 5x) = 2 26, 2xlny - x =0

B - 5y = &
B == 501y

L= o402 (halftife is 27 vears)
m% = 22k

k=ding = —5h2=~—00315]

it
b
1 b

A = o BOIHIUS w3 S40%% or S5 remains



1E1Z  Solutions re Chaprer and Cumulative Tesis

8. {a) Quadeatic model: B = ~0.08247 + 3297 + 381
Exponential model: B = 46.99(1.026)

Pawer madel: B = 36 (0023

{ §3j 00 166 600
- B Y e et 3 S
- I it Mw
« 14 4 i 4 [
I [ i

(¢} The guadranc model is best for 2010, 7 = 20, and R = 671 billion dotlarg.

Chapters 1-3  Cumulative Test Solutions

®o— 4 A4 ; N
5 Siome T — e Lo e / B
1 (@) Stope = oy T T T 2 (1) y— 1= =2x+s )

(b} Sample answers: (0, 3}, (1,2}, (2, 1} v+ 2= 0

(8 Three additional points: {0, 0}, (1, —2.42, —4)

3. {a)y Vertical Iin ; or x 3 G &, Fix <
3 {a rrfical hiner ¥ = o e ; —
3 3 '7 f? s f &I} ¥ - 2
(b Three addivional poins: o 5 5
(u} fL5) = o573

m—
|
VS

o
-
U
§
~1iiar
i
-
S
i
o f L
[
p—

(&85 FE2) s undefined (division by 0%

) (S b ds) = e S S
(¢} 5 + dg] = (5 4+ 45) ~ 2 3+ 4y

i

. 3r— 8 x <O o
5 flx) = i 34 ’ i 6. No, for some x there corre- 7. i
fx k4 x oz o T aey
: sponds twoe values of ¥, .
{ay f(—8) = 3{—8) — § = —32
-5 3
thy fI0) = P + 4 = 4 R

Drecreasing on (o0, 51,
Increasing on {3, oo}

8 (a) rixy = 33xis a verticad shmk of y = Fx (hy Rix) = Yx + 7 s a vertcal shift rwo units
upward.
A
#
¥ o
& N S i

: &
ﬁ * y

-4

o

- CONTINUED—

@ Houghton Miffiin Company. All rights reserved.
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Chapiery 13

Cumularive Test Solutions
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i
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1114 Solutions to Chapter and Cumalative Tests

10 42 A+ B = (xR 4

Zeros, — 2,22

18 Using a graphing uithity, x ~ 1424,

3
¥ i 5
a
fo
{ \
o

B2
\

H
TP
|
[
o

2 6

2
-3
-
Ly
]
&
e

T o Byd -
Zfi{. St -+ bx 20 e zz;.z 4 Ty o 4R 4 ._..2;6;%_

x— 6

22, ) = (x — 00+ 3x = {1+ SSilx — (1 - i)

i x(){ e 3}{({ " }}_j + t.“y’;

= {x? + 3xWs? — 2x + 6}

Vertical asymptote: x = 3

Horizongal asymptoter vy = 2

Vertical asymptote: ¥ = 2

1%

23,

S Ex

24 1) =

=& x4 3Hx -~ 2}
Vertical asymptotes: v = —3, 2

Horizontal asympiote: y = O

L v
H Ea
' '
i »; i
[T i } x
e b H 4 &
S [
¢ '
: 1
' il 1
1 1
[ i
H |
%

Slant asymptote: y = 1 —

© Houghton Miffiin Company. Al rights reserved.



© Houghton Miffiin Company. All fights reserved.

Chapters -3 Cumulative Test Solutions

1118

26. (1851 = 6.733
28, e B = (162

3. flxp = —FrE - §

b

R S T

32 fx) = 4+ Joglr — )

¥

R T R
¥ t b

-2 E ; [
34, log, 21 = i:f; ~ 1.892
s } {;5
1 mgz{éj = %%E o 0.585

38

46, 455 4 21 = 30
4575 = g
ng

in9
“ 4

{x —~S5}ing =

ng

27 88Y% = 8777034

29, 4g%5% = 51743

.

S
Lt

. In6E
38,1 o e =2 ()
5. log, 6.8 w3 1LETZ

2o A
37, 1l o 4) = nf(e = e + 2] = Infe? + 1)

Wt 4l

= dnlr — 2} + s + 2) — inle? + 1)

fels = T2
g% =

39,

12

it

Zx

oo
X = “zfﬁn PZ == 1,242

41, log,x + log, 5 = &
fog, 3x =6
Zx = 2% = 64



118 Solutions to Chaprer and Cumulative Tests

&2, 250597 = 500,000
S5 = 06
0305 = In 2006

28 1n 2000

== 152018

i

¥

1
i

44, {2z — 5) —lnx = 1

i x5 i
x
2y — 5
g T
X
ex = Fr — §
x{@ - 2} e Mﬁ
-5
X Ty <l

Mo solution because m(;ﬁz) daes not exist,

43, ZKZEE.X . 2}5@23 s

Zxf - Dx o=
Il — 1) =0
¥ =0, 1

45, (a) Letx and y be the lengths of the sides

{h}y =0
/ﬂf—"x
7N
/ 5,
& s e
&

Domain: 8 < x < 273
oy A = 15000, then v = 7623 or 19677,
Erimensions in feet

T6.23 w 19677 or 19677 » 7623

46, (a) Quadratic model: y = 0.0707x% — 0.183x + 1.45, Coefficient of determination: .99871

Exponental model: v = 0.8915(1. 2106), Coefficient of determination: (199862

Power model: vy = 0786555792 Coefficient of determination; 0.43130

(b Quadratic model:

£ A

Exponential model:

b
(§ ittt it B T
G G

Peswer model:

(¢ The guadratic moded 15 best because is coeflicient of determination 15 closest o L

{dy For 7008, x = 8 and v = $4.51. For 2010, x = 10 and y =~ 36.69. Answers will vary.

Chapter 4  Chapter Test Solutions
Sar i S 3
Rt v Ty e e L Ty wm e —
i. {a} i y 2ar y 4 y
S 180 .
¢) T 2 = 225

LA
%\\ () 4
i . ¥

%

© Houghton Mifflin Company. All rights reserved.
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Chapter 4 Chaprer Test Solurions

1117

‘ 90 km/br
. 90 by = ———— - ¥ k
2 km/hr &0 min/h ¥ ke
= TAO0 s/ min
S LS sreed = 2w B0 1500
F500 = L= angular speed = LT 53 2466 rad fein
4 4/17 17
3~sm§‘ﬂ"—‘z_—::4\/— ose B = e
ST 17
! J17 e
cos § = :"/TE—?" =T sec # = ~ 1T
i
tan 6 = —4 cot = ——
4
4, wn 8§ = g ' 5, 6= 25%°
———e . 5; - ZSSG ; Igﬁn - —T;;f
tan? 6 + 1 = sect § => sec = fﬁJr “wﬁ‘i
PO S T
Cos # = s e
5353 e e
7 /55 : ,
sig 8 = tan feos § = f\/gw e N
53
cse = 2 \/-’gfi_
T/53 7
6 2
ot § = 5
/33
sec g =
2
i i
6. 580 8 = ——— < § wp Quadrants I or I Tocos =
cos # 2
tary # > 0 =% (uadrants Lor HI &= 1357, 2257
Hence, CQuadrant [11
i ‘ . i o
B oo b=—-—= 1030 = sinf=———2zand #in Quadrant I or IL
sin # 1030
Using a calcudator, § = 1.33, 1 .81 radians.
9 cos g = e sin & > 0, Quadrant II 16 gl} = —2sinlx — Ej :
k o it
sin 8 = % an B = 4 A;‘_ﬁpiimde: 2, shifted 4
- 3 /4 to the right

4
sec 8 = osC # = 4

b L

g % e
col # P
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12 flx) = %gec{x -------- wiisy = :ﬁ;se{: x shifted 7w

the Tight.

[N

B3 flxy = Zoosler — 2x) + 3 = Zeoslily —~ o) + 3 14, fixy =2 csc(‘x + %{}

Amplitude: 7 N
. 3§
Shifted 5 1o the left

W

Shifted o the right, peniod
k2 ¥
Shufted vertically upward 3 : ;
H
< i
; |
oo — €
LI ® 1 1w
! :
! ;
i
|
I
4
i
[
.
i
i6. : £

AL
Y

o
= o
R e
]
*:;“.:;:m"
=
o
q;m/

Bl @ L=
R AT Period is 2. Not periodic
. i 2 2
18, Amplitude: 2 19, Let gy = arccos 3 S ROS M T
Reflected in raxis = a = —2 i ( B o s
Period 4o and shifted o the right: Then tan arceos »;3) =AY = T
P
Yo 2 Siﬂ(g - _J

€ Houghton Mifflin Company. Al rights reservad.
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Chapier 5 Chapter Test Solutions

119

Yy

‘ i .
20, flxy = 2 &f{:gin{gx} 21 flx) = 2 arceos x

23

E

4 / # | \

)
s

tan @ = 11— =345 N

Bearing: 214.5° - _

Ch'ayter &  Chapter Test Solutions

1]

h

3 ‘ .
tan § = 5 €08 # < & = #in Quadrant 1}

g 13 J13

gscz§mm329+§wz+i:wiwggcg:mw—.

4 7
2 2./13

cog # o= w:}:}xug = *M{?‘
3 213 3./T3
sin & = tan foos § = 2( g.}ii) = T
P & I
- Ji3 3
.2
"3 £ e
oot # P
i

csct BlE —~ cos? By = ——— cgin? =
sin 3

sectx - wanty  [{sec®x) + (tan’x}]fsec? x — tan? x]

sect x b tan® x seelx 4+ tantx

cos @ sin 6 cos’H Fsin®d 1

sin @ cos B sint  cos & sin Heoos §

. T G
Thus, 2 < B < 7 and =< 6« I

Ler

jt
2. i = a{a%z;m{%}?

kS

2l

%

roi

= seeix — tan®y = 1



1828 Solutions ro Chaprer and Camupdarive Tests

6. Comgecture: y, = ¥, 3
Aldgebraically, e S
2 an
i o -
) . COST X S
¥,oE S Y fCosXCOlx P sinx b o ;
SR X -

+ cos? x

8. seo’ xanty + sec?x = secixltandy + 1) = sectx

b cos @+ sin e
mmmmmm e g e, 2T
cac o b oseC v SR o 8in @ - L0 ;o W . _ o
4, - = & o 4. coskx + -——} w008 X 008 — Sk T sl o
sima b oos e sine b Ccoso {sin o+ ooos o) . i 2 3
B i _costa s’ o w{y - ginx = —8inx
iR ¥ COS @ Sin ox COS o
COs o Sin o
R aan Sl v ¥ Ao s ol ¥ I 4
gin e COS e
1t sin{nw + &) = sinnweos 8+ cosnwsin 8 13, {sinx +cosxlf =g x toosty + 2sinrcos e
s () A (= PV sin @ = b+ gin Jx
= (=11 sin 6
13, tan FOST = mnlds® + 60%)
_ tan 457+ tan 60°
1 — tan 45° tan 60°
\/ﬂg
14, st
b (10 - 18 cos 2x + 6 cos dx — cos )
A2 {1+ cos 2)/2
O PPI0 - 185cos 2x + Hoos dx — cos 63{
161 P+ cos 2y i
i 4¢ 25
L+ ocog 48 ., 16. 4 cos Zésin 46 = 4{;){5%{1{29 + 46) — sin(28 ~ 48}]

H

2sin 66 ~ sin{—26}]
sin 68 + sin 28]

i

© Houghton Miffiin Company. All rights reserved.
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Chapter 5 Chaprer Test Solutions

1121

(38 + 46 36 —
7. sin 38 ~ sin 48 = 2 ce>s(3§ 46} sia(" f 49) 18,

V2 2

= cag(;fg} sm(%éj}

A

w708 8 4in g

2

tantx + tanx = 0

tan xltan g + 1) = 0

fanx = O = oxo= 0w

tanx b L =0 = tanx = —1 =

19, sin Tor — oon o = ) 2, doogty - B =0
Zsinacosa — cos o= 0 4 3
cost x = =
coselZsing — 1} =0
3
osm =0 s g =T 3 cos x = £
cos @ = o P
I o G = A 5w m il
2sing - 1 =0 = sing = - = g = — TooeT a6 6
2 & 6
21, cectx - gscx — 2 =0
(cscx — ZHescx + 1) =0
P 5 . i T S
csex = 2 = (0 omd gsex w2 o Sim oy m e ommd X om e e
© 2 6 6
. ] Aar
csex + 1= 0= cocx = —1 = siny = —1 = oaw £l
_ o . 21
22 3cosx - x =0 I3 sinZu = Tsinpoos e = 2"“77i -
= 137G, - 26635, -2 938 .
x 0 63. -29 2 2 tan u s
& 1 == - = =
et Drtann § - 27
. {2
cosPe=1—2unu=1-— %~z
s SO/ (/2]
sin{#/2)
3 _ sinf(0/2) + 307
7 sin{8/2)
g r é i3 N
3 g%ng = _.[séfz 5 cos 307 - cos 7 4in 3(?‘;

sin. = J3 smg + s;i(‘.ﬁﬂg

7"y

& / 1 i e
E = M&:mn{%““:“;?%j == 38 76

f = 76527
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Chapter &  Chapter Test Solutions

.04 =36 B =08 =16 2.a=4,b=8§ ¢= 10
€ = 180° — 367 — 98° = 46° Y LY e R
) cos & = Sk = i (O ome LR
g o= ——sin A = 1307 4
sin @+t - B 52 .
) cos B o= o = %0 == H o= 4946
= sin B =~ 22.03
b= nasml~al A= 180F — C ~ B = 2233°
oA =38 b= R o= 12 4 A =256 = 28 a0 = I8
Zom B ok o ' o ci : )
gt By Thecos A Gin & = sin A b= {sin fg J28 ~ 06574
= 64 + 144 — HIW 12} cos 35° =~ 507228 “ ‘

B, = 41.10° or B, ~ 1BO° - 41.1° = 138.90°
Case 11 B, = 41.10°
C= 180" — A — B, = 113.90°

g == 712

sin B = ﬁzﬂ b 0.6443 => B =~ 40.11°

o 1807 — 4 ~ B o= 104857

sin C == 38,94

Case I B, = 138.90°
C o= 1807 ~ 4 — B, = 16.10°

a . ‘
R MRS
¢ A sin € 181
& Mo triangle possible (3.2 < 10.1)
G, sin B == sin 4 = 20 130 4.8 7. Law of Cosines:

9.4
we (2553 b B w= 14.87
C= 180"~ A~ B =152

at = bt 4 ot = Zbecos B
= 4807 + 5657 — 2(480H565) cos 807

w 455 438 7 = a == 6749 1t

a
e R O
sin A

a+ b+ 55+ 85+ 100
' 2 1

= 120 G, w o= (4 - (~8), 1 = (=12} = (12,13}
fwl = V122 + 13 = /313 = 17.69

#

A= Jels — gy — bils — ¢}
= /13006513520

== 73367 sguare meters

10, (a) 2v + @ = 2(=2, - 8) + (0, —4) = {4, ~20) 1L (&} v+ w= 2= ~10) + (=2, ~3)
py v o v o= {0, ~4) - 32, - 8) = (6, 20) (e dh, =20y
(c) Su— v =30, —4) - {~2. -8 = (2. ~12) (b) w— 3v = (=2, =3} = 3(—1, ~10) = (1. 27)
(o) Su — v o= -2, ~3 ~ {~], 1y
={~9, =5

il

© Houghton Miffiin Company. All rights reserved.
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12 (a) Zv b owo= 206 4+ G5 + (G- §) = 131 + 17 13 (a) 2v 4w = 2A—i— 25 + (2 + 3) = ~j
by w - 3v =i~ j) ~ 368 + 9} = ~ 17 — 28} (b} w = 3v = (20 + 3 — 3(—i ~ 2§} = 5 + 0§
(e} Su v =5~ §) - (6 + 9 = —i — 145 (€) Su — v = 5(2i + 3§} — (~i - 20} = 15 + 17}
14, Unit vector = ;% = —-~—L—~——{’i9 43 . 12 3, = = f"é -5} = { : m(}{})
I 7 [ 143, - 5}% St JM' V&Y
( 74 >ﬁ Vo5 5 /rgﬁ ~30./34
V65 /65 50 7T/
16, 280(cos 45%% + sin 45°8), first force y
1at{cost — 69“ W+ sinl ~ 601, second force 5
5 3 ——, - Y
Y ¥
Resultant: | 250 ~2 + EBQ{E ) i+ 25{}{ 2 mi\/ -3 i St
2 2/ T 2 7 L
= {1253 + 650 + (1257 — 653} N
Magnitude: /{1253 + 65 + (1257 — 65/3F = 250.15
Direction: 6 = arctan] -2 12552 - 653 b = 145
125./2 + 65
o ve(—9.4)- (1,3 = ~9+ 12 = 3 18, cos = 20T - T8 4 gsge
’ ' ’ o ] lol vl /534
19. No, the dot product is 24, not 0 20, proju = u*(%z{ ~ 5, 1) = / 185 374
« +ERdy pr e ¢ e . prOju 9% = ;o @\26‘26/ =W

185 374 /wfﬁﬂ; 1454

-, = { - . i
=W =0T e TV e

w oWt W,

2 o = 22 22, 100(cos Z40° + i sin 240°) = — 50 — 50/

p G Aar
e 3 e —— ]
7= 2 2(&0& 3 + { sin 7 )

af 3mSR g( 0w 40w
23, gmj(a,m . i sin 6]j = 4 .L% 5 + isin P )

il
“
T
§

~3280.5 + 32805 /% = ﬁéﬁ + é‘“’;’;ﬂg

i

24, {3 ~ 3{)F = {3 /M(cc}s—!;— + Hm%}}

7 4 M
= 5832{60&%’{ + z’sinm?z) = 3832



Y124 Sclutions o Chaprer and Cumulotive Tests

; JZIR et
25 12801 + ST} = 256 i :«,j} = 2&6{ cos— + “m,%

P

ﬂ ezl (w3} 2wk ()3} + 2w ~
Fourth roots: /256 w%“”{”“”;f’ﬁ” i sint™ }, =012

w .

Four roots ane 45; cosTs F zgér}‘?{f};} = 38637 + U353
kA P4 [ Fy)

[T T o
aiu;-;f +isin e = L0353 + 386371

[ 13 130}
4l eos = 4 jsintt ) s 38637 - 10353
( 0% i i sine 32} 3863 PGS

9 197 e s
= + smmﬁ-:;/; m= | 353 — 3 HG3T

: RN S SR
Fourth raots of 625 = f‘}’ZS% CO%E“ + gs;m'ff“}

Four roots arer S ¢

{ Ed Cain o E o
Scogeg A s ; T

3o 13
8 g )
Chapters 4-6  Cumulative Test Solutions

Lof= — 150
{n} {by — 1307 + 360°% = ZUF

L e 5 i
() (= 150% 0 = = radians
"y

1807 6

. L {ﬂ} 81 - %{}.‘

{e) sin @ = — = cse 8§ 3

/‘::; #
& '
wos ff = sec § = o =
e \;} -

© Houghton Mittlin Company. All rights reserved.
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Chaprers 4—6 Crumulative Test Solutions 1125
o YAV
2. 2.55 rad = 2,55 2o | = 146.1° Fosetb= 1 a0k (”W) S
- 3 25
13, . .
sec § = *WT; (stnce & in Quadrant 1T}
5
o = e
e 3
5. fix) = tan{3x} 6. flx) = :?:sec(x + 77}
Period: z "
3
3.
i I 1T
jil) = |
. : ; ; 2
""" § §/% 0% {/ |
7. Amplitude: 3
Cosine curve reflected about the x-axis
Pericd: 2 = hix} = 3 cos{m)
Answer: g = =3 b = g, 0 =0
‘ 2 . 13
& let § = grotan Py 8. Let arcsin -*2—) = i Let & = wotan 2x
3 A ; fan # = Jx
tan f o= - sin # = e
4 Pl . " ) 2x
sinfarcian Zx) = sin 8§ = —mmn
3V 3 7 Vi dx
5£n<ammm 2) e § g = —
T ‘ﬁ ’
fanf — ) = = iiwi/

gin 8 ~ 1

cos b sin’ #— Zsin 6+ 1 - cos? @

1% —
cos 8

12, cot’ edsect & —

snf—1 cos Hsin 8 — 1}

_sin?@ ~ 2sin B + sin® @
cos fsin § ~ 1}

_ 2sin é(sin 6 — 1)

= = 7 tan B
cos Hsin § — 1) a

1} = cotf edtan® ) = 1



1126 Solutions to Chapter and Cwmulative Tests

f
f

13, sin(x + yisin{x — y) = [sinxcos y + cos x sin y]lsin xcos y — sin y cos x]

= sinf xcosty — sind v costx
= gin®x{1 — gin®y} ~ sin?y(1 — sig’x)
= sin’x — sin’ xsiny — an’y + sin’y sinx

= gin’x — sin’y

14, sin®xcost x = E{Q §in X €08 xp B sintx +2sinx + =0
. (simx + 1P = (
= Eésm 2 sinxy + 1 =0

b T —cosdy

4 2 3y
= e e Fppoaw
| X 5 LELTT
= —{} — cos 4x]
8{ cos 4x)
16, 3anf — cot§ =4 1T, Graph v = cos?x ~ Scosx — 1 on [0, 20,

. H Roots are ¥ =~ 17646, 4 5185,
Ftan §— — = 0
tan @

Junfd -1 =0

i S
tan § = b = § = — b g, oA
3 & 5
. I+ sy cos x
i85, Adgebraically: dr e 2
R . i Cos X b+ sinx
G M./" \_\_‘_\- 3 ’ A .
P+ 2sinx + s’y ooty
T cos x{l + sin x) ’
o cos x{l -+ sin x}
Feros: x o= 1047, 5236
Z
e =
cos x
i
casx = -
P
1 5’7’3'
gy e
303
9. s Algebraically: tap’ x — tanx + 3ranxy — 3 = 0

ok e tan? x(tanx — 1) + 3aanx ~ 1) = O
: e

{tan?x + 3anx ~ 1) = 0

tapx = | = g = -

Feros: x o= 0.7RE, 3927

© Houghion Miflin Company. Al rights reserved,
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Chapters 4-6  Cumularive Test Solutions 1127

12 5 12

% o P
LSRR T T b COS K S To o= AR M T =

13 13

&l = 4in v 4 (AT £
— = — by omm e
5 ' 5 3

Los Y =

an(u ~ v) = tanw — tany  (12/5) — (4/3) 16
A T i mnumnyv b4 (12/5(4/3) 63

. Zundg 2H1/7 4
21, wanildg = = P
G = T e 1 - (14 3
; 15
32 zect B tant 4+ 1= o e g=
. . /-;w oo & . 2 2\/?}
T N A i
e VA /5 5
g. 8 2/8
drant I sin— = =2
5 i (uadran sin g 5
‘ fx + 4x) [y = 4y
I3 cos 8x + cosdx = 2 cos{ X x} (:03{ : ﬂ
5 Z 5 z /
= 7 cos Gx ocos Zx
25. sin 16sin @ = +fcos(36 — 6] — cos(38 + 8]
= Heos 28 — cos 48)
- Zeosdy 2 cos 3x N .
Tsindr —mnly  Zeosdy-siny  simx e
28, A =320 =8¢= IO
at = b 4 o — Zhecos A
= g4 4+ 100 — 2{&3 1) cos 32°
= 283123 = a = 532
b si
sin B = ““: A e 07967 = B~ 52.87°

3L

C = J80° -~ B — A = 8518

52 + '3:2 — Qz L
et = 08982 = 4 = 26

© = 08355 = B~ 3330

Cm 1RGO0 - 2647 — 3337 = 120087

6.

8.

2

tanxll - sin? o =

&
2 = cos § = ﬁ% {Cuadrant 1D

sin ¥ N .
e 006 T BREL XGOS X
COR X

) i
= 5{2 SIT X cos x) = 3 sin Zx

sin 3x cos Zx = %{Siﬂ{?ix + 2x} + sinf3x - Zx))

fr . . N
= z{sin Sx + sinx)

5in A ‘ .
G B = omih = (30569 = B 14.9°
£
C o= 1807 — 46° — 1497 = 11917
o= ——(sin C} ~ 17.0
s A
B o= 180° — 24° ~ [01° = 55°
%

st Gin B = 20014

b sirw%k’mg 2001

st A

; i
T - R cin R7°
Zﬁh Zw 14 sin 8

== 1317 g m.




1128  Solutions to Chapter and Cumulative Tests

12416+ 18

33 5= T = 23 3. u = {3 8y = 3%+ 5§
Avea = Jels — ajls ~ B}y ~ ¢)
= J2IHHTE) = 94.10 sq. in.
35,":*’:'%“2} A& w - v o= 3{5} +4_€-2):—_—~5

Wy o= 0
(3,26 - {2, ~1 =0
- 2k=0

L
i

e Im = I 3
N [ E y T e ( g — iy ..._..._>
39, |z} = 32,8 T V2 cos T+ isin

ﬂﬂw!%—wz

40. s(mﬁ,?w + %é} = 43 + 4

41. [4{cos 30° + i sin 30°VH{6lcos 120° + {sin 120°)] = 24{ces(30 + 120°) + isin(30° + 120°))

i

%

i
&2, 1 4 = W@{ces g+ isin 6, whers tan § = 5= g = (3

Ny & 8
Square roots: 7, = 5’~'“{c-0-5; 5 +isin E}

7, = 14533 + 0.3436
7, = — 14553 — 034360

43, 1 = Ueos O+ (sin 0}
(4 Dark 0 + 2k
cos wwiffw/} + z’sin( ) k=01

i o 3

oo Groos( 4 isin = 1

b e 2T 2 1S3

= Ly e L iR S
L I &Sif 3 5 2

dar . Aw } J3

kw2 cog o b f R e o o ey
3 3 2 2

dfeos 1507 -+ §sip 1507

k!

7
= 24(~~:7w§" + ,éi = 123 4 120
2 2

4636

& Houghton Mifflin Company, All rights reserved.
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Chapter 7 Chaprer Test Solutions

1129

44.

46. y =

47,

. b
o - 43 45, tap 18% = ——
. a 70

Five fifth roots of — 243 = 24%cos o + {sin o} are; f‘
tan 16° 457 -

peeef b Dk ow 2wk
5 243(<;:c.>r~:-; :rw?z{w -+ { 5in ML{LL}: k=001, 2,34 7{}6

3 m + o isin Q} Je ko ko= 200 tan 187 - 200 tan 16° 45

Amplitude: 4

Period m%wm = g

{m/4)

Addd the two vectors:

S¥cos 60% + sin 60°1) + 50{cos 0% + sin 30°0) = {250 + 25 }E + {2503

tan & = W@Wi}f b AA o o 574}‘

230 + 25+, :
Diirection: N 32.6% E or 32.6° wn anplane navigation ® :
Speed = /1250 + 253 + (2503 + 251 = 543.9 km /by i
, 607 + 1257 ~ 1007
48, cos A 2060(125) 0615 = A =510 . Lo
LOOF b 1257 — 607
s s = AR = B 2824
wos 201255 ¢
Angle between vectors = A + B = 8037
Chapter 7  Chapter Test Solutions
Lx—y=6 = v=x—6 Then Lymax—l=—~ 1 = r=tor
x4 5 - 6 = 2 = f=(x =R =y = x4+l =2 52— 2p=0
Brow 32 == x = 4,y =4~ = 2 Thus, x = lorxls — 2= {0 = x =0 I,

Angwer: {4, —~ 2} Answer: (0, - TLILOL (2D



1138 Solutions to Chapter and Cumularive Tests

Gx-y=3=sy=x—3= dx-(x-32=7 4 (20 + 5y

w1 ] Fquation |
dx —~ (2 — 6x + G) = 7 S5x - y= 19  Eguation 2
-0y + 16 =0 *w% times Eq. 1 added 10 Eq. 7 produces
| B S
(x = 2¥x ~ &) = 0 27¥ 70 }’ 5
28 31
Anywer: (2, 13, (8, 5 Answer: {.ﬁéﬂv ‘”"97}
o3 - 2y + gm0 & x—dy— z= 3

~Sy+ 7= 0
%x — Ay 2w -

3ge- Iyt o= G qx A
f rb 3= —6
y + 52 = —10

y 0 x o= by o =3
y- 2= - v+ ozm -2
3

i3z = 13 —iz= 8
z =1 = -1
y=21) - 3= -1 yo= =2~ {=2)=
s=H-1+ 2= = 5-2) = 3 X =34 4(0) + (-2) =]
Answer: {w% ﬂg i} Answer: (1,8, ~ 2
1.6 = a0 + b0} o= oo 6 g SriZ o A g

fr—1¥ x-1 {x- 1

; G = 2= Ay = 1+ B = Ax + {~A + B)
f=a3p +(3) +e P
Hence {d’a" """ b 6=2orla b=l A4 B= )= B=3
ERCS, .G o
9a +3b + 6= g or Sat 3b = g k-2 _ 5 3
Solving this system for a and b. you obtain G~ 1F %<1 G-1ip

a= ~k b =1 Thus, y= 5%+ x+ 6

PHh 2 AR Cx+ D
g TIU XTI 22y
Al I SR T

b e 2= A+ 1Y+ BT 4 1+ (O + Dyx?
={A+ Cix* + B+ Dix?+Ax + B

A+ C =

| B + D =

A e

¥ ;

A=1,C=0B=2D= -]

P e e e

© Houghton Mifilin Compary. Al rights reserved.



© Houghton Mifflin Company. All rights reserved.

Chaprer 7

Chapter Test Solurions

1531

14,

1L

[ VAT

14,

15, de

16.

e
P b

0

Infinite number of solutions bet g = a, vy =22 + 1, x = 1.5 — Ja

4

Answer: (1.5 — 2a, 1 + 2a, a). where ¢ 13 any real number

73 i : m"’; |1 G0

!
z -3 =3 : 23 row reduces o | O I $ i 21
3 £ i T

6 2 ot 15
b2 1l
o0 0]

LAY

| 1 o 4 -2 2 03 boo o]
ay A= B=1~7 -6 —if R o1 0]
Lo 40 o L4 90 i
[ 15 12 §’Z} reduees to
by 3A=|—12 ~12 0 Fooo, . 1
) l ; Pl f0 0 S
Y 4 g |
0 1 8 S S '
[ 7 4 12 w ; ) ,
(€) 34~ 2B=|—-18 —16 -2 b0 G B
[ ! o o i3]
3% 200 4 A= —f LBy |
(dy AB = -28 —24 —4 I 5
L0 g 7] - P8y
A B 2]
A5 i=| 2
Answer: {—2.3, —1}
{25 281 . .
= L Y — Ty — HLERY =
i 6 g = (72T - 618) = 67
%4 3
det(4) = s 2= A 16~ 4) ~ O+ 32 + 24)
i3 Z 21
= RO+ TR = 2
. | : T
e, ov b il P j ,
Ex Yo ?% o 4 1l El 7. v = L,j ,,,,,,,,, il e ME_E} =
PR Lo ol [z ~2[ e
M3 ¥y B} : CAR g i 4
= W;E\]{T} o %{4“— I3 %{7.{»{} H EE} IZ %[
= =16~ 5 - %= -3 e s i
U1 St A S
Area = |~ 30| = 30 square units EE’ 21 10 2
(i 4
Arnswer: ( IR ! ]



PE32

Sofusions to Chapter and Cuwmulaiive Tests

18,

Upper feft; 400 +

Vpper rightt x, +
B g :

Lower teft

Lower rights xg +
X T Xy
e —
A Xy T A
O
£z

Solving this svstenm:

o0
oo 1 -t
o 110
o0 0

Letting x, = a aml x

P

o —a—b

-
an g {w.‘,;}
AR £
a, = {5 =i
Gy = =3
ty =3
g
. o 48
g = =@

b= —x
¥
X

by = 5

by = =

. x7
b =~
’ 5

X, = X,
Xy = x, + O

300 =

b=

4

Xy oy o

106

406
GO0
303

It

b, = 100

4607
0K
300
10 |

= b he real numbers, we have:

dy
iy

s

EZ, c?ik
12+ 4

’7{;@”‘;

00

100
0]

© Houghton Miflin Company, All rights regerved.
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Chapter & Chapter Test Solutions R3S

nt 23 i In!

& == HET s

B o, ="+ om0 3, ..

B } (i -+ bt P

9. aq, =dn + ¢
¢ = ap = d = 5000 — (—100) = 5100 =
a, = = 100n + 5100 = 3000 — 100(n — 1}

it

iy — —

: 8

i)

13, S Br - 5) = 8|2 - 5(7) =224 - 35 = 189 14,

[
Lo S

£EEE L

s §EUZ L gy

rr |
= 5

6.

i6.

(== g ptT ! o= 4, pomm L e ST ] -'5{‘»?—‘5.;? T
# *1 € ] : P SV

T (/63

e 28 TOO9E == IR H

3L+ 1)
(1) Forn = 1,3 = L]

Therefore, the formula is true for all positive
iniegers .

17, (Za — SBY = (2a)% — 4(2aP(5h) + 602645V — 42aM5HP + (3p¥
= 16a% — 160a'h + 600477 — 10000F + 6255

= T} - 6% - H8
= 328446




1134 Solurions to Chapler and Cumulative Tesis

_ )
23. 26 - 10 - 10 - 10 = 26,000 ways 24, .0, = = / = 12.650 ways

25, There are six red face cands = M. =

. cas & 3
prohability = — = —
” 52 46

VR T
I3 3,:’:

27, (o) W = L= 28. 1~ 0.75 = 0.25 = 25%

/h‘} il B ]_E, e m..l_/.’_g.. P {"cqﬁ{.}
By 5 e ™ Tea TP MR

(e} & = 00167

Chapter 9 Chapter Test Solutions

Parabaols

Vertex: (0,

Foous: {2, 0) Parabola

Yertex: (1, ()

Focus: (2,0

> xf gyt e dr = 0 ! 4. Vertex: (6, ~2Lp =1

Hyperbola "
Center: (2.0} e

= 2‘ b= 1, o \:; -

Vertices: [0 0), (4, )

Boci: 17+ /5. 0]

Ly
-
4
o
o
%
i
o
i
bl
=
&
|
Lok

% T
W/
'
%
Jf \\

© Houghion Miffiin Company. All rights raserved.
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Chaprer 9 Chapter Test Selutions 1135

SR R Sl S el I
Bl cor i = 7 TR = = 8-—40;?4:’}

by B — 4AC =36 — 4 =32 >0 = Hyperbola S

Vb by + (- 6 =0

~6x ot J36r - Al — 6

P

[

9. X+ —dx By~ 5=0 1 c=7—6
xFy -+ 5=10 o=

y= —x - 5 x

il
o
<

B+ Ak~ 5P~ dx o+ Bl-x - 5} - 5
2P W+ 50~ b - 3 - 5= 0

I 0+ 15 = 0

&b

This quadratic has no real solutions. Therefore,
no solation. .l

Parabola
k=4 + 8y - Zor(y+ 1) = Lx o+ &)

ILox= P+ 12, x =2+ 3cos B

z‘ s
xb = g,;}:

Af f (};ﬂ:;ﬁ%’g: . E:‘b_ z - g
X o= \//if}.}‘g + j j i 3 .f; E 2) e H *

I

= 16yt £ 2

Right-hand portion of g ‘ %
hreperbola Ellipse

= oy =24 10 =4 - g vk 16— 447

}; =r ot }- = f

16. {r, 8) = ( — 14,22 ] = (&, ¥} = (=7, 73} 17, (eyh = (2, =2 r= % =023, 8= -
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Sedutions o Chaprer and Cuwmularive Fesis

18, 22 7 - 12y = 0
yie 12 rsin 8 O
i 10 rsin g

roe 12 sin 6

My o= 24 s &

Limacon with inner loop

4 _ 2
+3sinf § 4+ ising

B

3
€=y == Hyperbola

(5/4)42)

ep

9 r=23in 8
o= 2rsin 8
w4t = 2y

X} S E: s 2}; 1=

P R

: £ R b

. e = [ == Parabola

2B B
P4+ esin 1+ {1/4jsin &
. P 4 — § ——
T l TT I dne 1+ (1/4)sine
~L I
e E

16

4. r= - =
d P+ oesin & i

. oroem §oos 36

The maximum vaiue of |7 ocours when

oo oo pos 38 = 0

L
== 36 = o b

. W, onw
e f o= o

+(5/4isin 8 4+ Ssin

cos 36] = 1. Hence. the maximum is § = |r].

Chapters 7-¢  Cumulative Test Solutions

Ll ey ] ] O
i. I “ 5 {}E row reduces to | o -
Answer: {4, — 3}

€ Houghton Mifflin Cormpany. All rights reserved,
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& Houghton Mitflin Company. Al rights reserved.

22—y =0 3004 I —~2 1 —&lrowreduces to

-y =4 = y=y-+4 L

Ay +4) - y2 =0 too o0 i 3

v Oy - 8= iy i { DA}

(y=4ly +2) =0 P
y=4, x=8

y= —2 x=12

!
Answer: (5 -4, 3]

Solutions: (2, —2), (8, 4)

~d

D34 B =

-y
=
i
Tt
1o
&
%
i
Z
£
!
g
S R e
-1 NG

S —

i G0 : ]
6 1 0 5—4.5.

o011 -4

Solution: {f, —4, —4)

§_18 }
6. 34+ 3B =] 28 If
-2 52 -1

LA

|
R

-
Lt

i
B

‘[ 536 31
8. BA = ]-36 12 ~134
16 618

I3

B

!
T

[

(by det{4) = ; 30007 - 10] = H—-105 — 70} — 2A—45 — 50} — 1{~21 + 35)

=~ 175 + 190 ~ 14 = |

e {%ﬂ a, = %f?} P 3

! |
1
§ ! ) [
16, lé 2 }g = 44— Area = %(44} = 27 s units I (g} a, = ;
| H

dy = o 5 &

& THEHT) - 02 2 2 2 2
I B 2B} = 13 3 : + + - +
12. ;{?fc } 5 6) = 135 13 2‘} il e s B



1338 Soluvions ro Chapter and Comulative Tests

0 £

i i 3\2” ok R
15, %}mm{ ~5) = };‘mg -;;)

P ' P Lol

19, Fora o= 1, 3 = {2 -+ 1) and the formuola 18 true, Assume true for &, and consider

A I T e T B | e e A L S R T )

=2k + Sk + 3
o {2k + 3
- s DRME S D)

which shows that the formuela s woe for b+ 1
2, (x4 AV o oyt 5 (7Y b S4x? & 1ORx b R

- :;;Zg_,_i e ‘(&5}3w 85}_@_5;‘3 e 4{}}; ‘:.\%:f': 3{}.‘&}?3 S V}_‘it}

220 {x - =t e Paxty b Bl - 1At - 240pt - 9o+ 640

e

23, {3 — 4F = 656100 — 60.98447E + 326.5904800 — 8709124785 + 1451 520070 — 1548 28807

& LA A9 ~ 30321607 b 655367

S D

e

28, Hyperbola with center (5, - 3} 29. Ellipse with center (2, — 1} 3, Hyperbola with center (0, )

@ Houghton Mifflin Company. All rights reserved.
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Chapters 79

Crmuluive Test Solutions

F15¢

Cirele

(0,00 4= 4pf-

=~ + 1+ 4 32 {x - 2P = dply -

35

IR - 440 =

Crraph ag

Iyt - dxy b

&4

it — &

(2 = 6) = 0

F1ox o= ocos By
{a}, (b}

(c) v = 2sin” 8

= U1 - cost 8

1
b
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Solutions to Chapier and Cumularive Tesrs

445,

2% ir,

P o P
fc) § = ety y w Spt 0

Sample answers:

FE R
s
X

3, oy = 3y - 2
Sample answers:

X =

P

41, v = 42. Sample answers:
X

Sample apswers:
ol
i Yo e
x = T
= i ,
H x =
X = =7 .
pr
. 3o
S YU
‘V -

bl

M, =5 28
r, o 57

€ Houghton Mifin Company. All rights reserved.
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Chapiers 79 Crumnlative Test Solutions

1141

&7, dy + 4y -+ 1 = O 48 r=Zoos B
dreos 8+ drsin 8+ 1 = 0 Pt Jreos 8

ridcos @+ dsin 6] = —1 eyl 2y

doos B+ 4sin 8

2 T
N s B oy o= —— Circle
449 ¥ LR ¥ T Circle

4r — Sroos 8= 2 2

Afvd e w231 L &y =
Gl A y7i Sp =12 o

6(x% + v3) = (82 + 27 = 2842+ 20x + 4 ’ i

1697 — Gx7 - 20w = 4 E

i, re= 3 -~ Zsin 8 §2. r=2 + Scos 8

Limagon Limacon

2 4
== |
N =y
. . A
AR W= |

9 T

. . - 1--5 .
B3, 32,500 + 32500(L05) + - + 32300(1.05)" = 3 32,500(1.05)
e

e L LOSTEY .
= 31,500 5z | = $701,303.32

There are two ways fo select the first digit (4 or 3), and two ways for the second digit. Hence, p = i‘"

153
b

iH
[9:21

L Lety s o ax® b 16

(6. 14y 14 = —al6) + 16

v = 1= e

Width: 24./7 meters



1igZ

Solutions to Chaprer and Cumulative Tests

Chapter 10 Chapter Test Solutions

6.

iz

. Midpoint = |

. Diameter = (8 ~ 6} + {~2 ~ 472 + (5 + 1}

Lw= (6 - g4 (=2t - 5 = (2,6 ~6) 8 (@ o = J—12P + 5+ (57 = /194

. Ong Ao

AR = JB BRI AR T Y = JT6

AC= B+ 47 v (=2 =37 + (500 = J1da v 35+ 735 = J1oa

BC= JE+ 47+ 4 3R+ -] 0= 10+ 1 +1 = /12

No. (/TB) + (VIGZY (/193]

[8+6 2 +4 51y I
| . . [ =152
V2 2 2 -

Radius = /19

= TR+ 14y~ 1P+ (g~ 20 =19

vo= {4 = 2,4~ (—1), ~T = 3= (25— 10) 6. v=1{3-6-3~-28~0= {358

vl = /22 + 5 + (- 10F = /129 il = -3V ¥ 5P F 82 = /98 = 7.7

v {—4 - 83~ (200 - 5= 10,5, -5 by m v = (—ZH— 12} + &{3) + (64 —5) = ¥4

| Ik
@uxv=] -1 6 —6] =10 6162
-12 5 -si

L 84
Bk ol e e

bl vl /76154

{ay x =8 QL yw -0 4+ 6= 5~ & St ueveE0-2-6%0ande # ov = neither

,x.‘m-%ﬁ}f“lm? 5
-2 6 ~4

{k)

gy = 32+ 31 =0 == othogonal

© Houghton Mifflin Company. All rights raserved,



© Foughlon Miffin Company. All dghis reserved.

Chapter 11 Chapter Tost Soluiions

1143

B3, First two points: v = (4, 8, ~ 7}
Last two points: w = (4, 8, —2;

Opposite sides are paratlel and equal length.

Adiscent sides: vandu = {1, -3 3

frea = Hu vl

B e wil = ./ B2+ 147 + 20° = 2230 =~ 0.33 squire unils

. o= 8~y o= {45, —4) 15, Let A{C. 0. 5) be the vertex,

kl £ .Aa}?j

Plane: —27(x + 3) — aly + 4} — 3Hz — 2} = 0
~27x - Ay - 3z - 33 = 0

DIx+ 4y + 32 + 33 =0 Volume = [~ 200] = 200 cubic units

i6. 2y + 3y + dr = {2 : 17, 5x — v~ 2z = 10

[E—

oo = 3, 2,100 =02, L4, P = (00,6} in plane, PO = (2, - 1.0)

J—

_____ P - ) 8} 4./14
e V4 7

Chapter 11 Chapter Test Selutions

W
I
-
k—{\)
L

— :% .
= s pot exisi,

Limitis — .75

x = 1w g vertical asvmpiots,




1144 Solutions o Chaprer and Cumuldative Tests

3 ‘ 4.

i

Tien

E

does ot exist e

Ly

Fle s By = flr)  Mx o+ B - S+ By~ 2 - (3 = 5x — 2
ks - k

A A Bxh o+ AR - SR - 322

7

& ()

w6+ 3k~ 5

Filx) = lim[6x + 3~ 5] =6x— 5

- Jp el

foos By = o) [0+ BP 4 6+ )] - (20 + 6]

200 + 6%k v bxh? o+ 2R+ 6 f G - Dxd - b
h
Gl + Gkt - 2R R 6B
b

= Ot Gxh ot IRT 6, B E O

frley = dim (60 + Gxh & 2B7 o+ 6] = 6x* 4 6

3

- (2/%) 5

Sl Q—mmﬂf {“
et h

A R .t ) Bl B (262 + 4x — 1]
el i

[

2t b dxh o+ 2R 4+ 4k - 2y
h

@ Houghton Miin Company. All ights reserved.
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Chapter 1} Chapter Test Solutions 1148

.. Ié’ + ',v/g . h{d
% flx) = im} -ﬁf-m‘immﬁmmiwﬂ
! o
[y h

- tim x+ 35—+ 3+ h
Rl iy b3+ x4+ 3)

_ - 1
Bl Y T

Fh
L
=
s
=
o)

1L A =3 -2 [~ 1, 1]

Phes widdth of each rectangle 15 — The height is
¥

I
B

! 25 H 1
fl—i+—i=3- %w?w*g
7 { il
. 4 4
A T b
# 2

Fd £ nin -+ 1)

i+ 3

A= lim -
o | H R* Z e &

Fon
|

lim e does not exist

PR T = O

1z

)

without bound as ¥ — ~ oo

B8, Width of each rectangle: 2
Heights: , I; é, 2

Ai‘ ey mie i{‘» . jﬁi G e |
Area = 58 -+ 6 4 «Jm

P g::,)‘

I, (ay vy = 8797 — 62x — {14



1146 Solurions o Chapter and Cumularive Tesis

Chapters 16-11  Cumulative Test Solutions

1. (—6,1,73) 3. (0, 4, 0)

3.d=Ja—(-nP + (-5~ K) IR SR S 4. d, = 3,4, = 4, d, = S w

= /149

m§4+g*%+ﬂwf

L
5. Miég}{;}.m:( S 5 = { -

_w
}\)

B | e

T

(x ~ 23 + (v + 1F = 4, Circle
yo-trace: (x = (0}
4+ iy 1P+ =doriy+ 13+ 27 =0, Point

(6, —1,0), Point

B.ouw-wv= (2, 60 - (-4 5% B, u - v 0w #F ov o neither

Mhowe v = -8 — 1204 20 = 0 == orthogonszl i1, 3w o= (-3, 18, -9 = —v =% paralle]

12, DA = {0,205, 79C = {2, 1,00, TH = (0.0, %) V3. (a) Vectoris (5 + 2,8 — 3,25 — 0y = (7. 5,25,

I

it x= =2+ Ty =3+ 51,2 =15
— 17 anbie nite
&) 12 cubic units t 7 oy 3 .

{} '22 {b} — S e 22 M_:

S
i

Fas]

O
P}

l5;
2
o

4 v = (2 ~d Dend P ={-1,2,0} 15, m o= (2,3, 00, v = (58,25

P, "
Ry e =37 3 s
s g 25

| = (75,50, - 31)
E

o4
il
-

Mormal to plane

Plane: 73x + 30y — 3lz = @

© Houghton Mifihn Compary, All righis reserved.
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Chaprers [0-1] Cumalative Test Solutions 1147

6.

18,

19,

231

2.

Z5.

26.

2'?.

: 17 m= {2, -5 1), 0= (0,025, P = {0,0, 1)
| in plane, PO = (0,0, 15}
BT - nl 3G
=2 L35 00
CA A 1Eﬁ£; 3 2
Xk (0.0, 1)
Normal to plane cemammg' (—1, —531,0.0,0and (2,0,0) i
Pk j kf
(—1, = 1,3y % (20,00 = |—1 - ; = {0,6,2) or my, = (0,3, 1)
) é."} o
ST B
Mormal to front face is (8, ~ L3y x {0, 2,0 = 11 =1 3= (a0 oromy = (3,0, 1)
i Z O
Angle between sides: cos § = L i ! } = 84 26°
e~ 610 '
x+ 2 i i
: A R AR e M Hm e ; e
lim (5 — %) = 544) - £ =4 LNy vty R . M
%H'ﬂ ""“"“‘:" N"”j""“"“““" Hm z“““” = E“
watlr — TR + 73 x4+ T M4
- Jitd -1 it 4+ T ) Bl | A |
£ x Jit a4 Mw{ fedk d+2 0 Jxt 442 2424
S 4 ;o
Hm if—"—wi m o ] lim sin| 3?} does not exist,
yesd” X 4 x5 VX
1
lim i 5 %_;mg_&igi
e x o xx + 232
- b e
R P R
o VrE T Jra it - (x + 1) — 1
x50 X VAR R Ve
R B
P N T B 2
lim T2 tm W“‘W
ced X2 — 4 zene (x — 2Wx + 2)
o b1
RN SR
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e flx Ry -
28, fiz = Hm f——-}——}ifj
’ ’ Fend) 4

M
>
fa
k)
P
P
o
e
S
T

N &
= }3 R’

T e ?N'C( SE{\’F}@

I e Y S e Y e e e

e k JE A ARALE S+ 3

Ty {EL_

““““ - 3. 12 = lim 1 2]

My flx) e

= lim — -
B3 h

) e = fim -
gt hE+ 3 x4 3 P I3

st fi Tk - B
. = i e
fr—irl i

e

= lim (2 + h - 1) = 2x — 1, Slope

frm

= im S p Al O m =
pedt bx 4+ B 4+ 3 o+ B

3~ Tx
3%, Mmoo does not exist 33 lm —— o -7 34, Hm
t; e X i;} ’ P ol 4 P XZ + fi

Funchion incre without bound.
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Chapters [0-11 Cumulaiive Test Solurions 1149

35,

38.

46.

4.

‘ Zx B - B
x'}iig;i' }CE' - 3}: - 2 h E} 3&" ﬁiﬂ; x?‘ + B
50 . 50(513161

1m0 XU

S (12 + 1) = 1240) + iiﬁ%ﬁi
=

= 480 + B72,400 = §72 880
Area = 3 [4.875 + 4.5 + 3875 + 3]

= 8175 square umits

31‘“4%%5?4

*7” s
3 2t 4+ 3

im

Kb

does not exist, Fanction
decreases withouwt bound,

20

] 20021)(41)  _ 20021)
34, 3T - 2k) =3 -2 .
2,68 -2 ; 2
= 8610 — 420 = 5190
41, Area = EEE F2 A3 445+ 6]

21 :
e WEZW SOUATE Uit

The width of sach rectangle 15 1/n. The height is
i .

i £ . i
i

fgtﬁ.} 13

SR E IS S R B I
A5 %ifl + ?iJ . 1;(\;125 + rz)
F g -

A= hm iémrz(n U + g(n}j
no

neren | R 2

i 5
SR 2 —

2 2

I i i 1 i i i ! I
. Area = — + + + + + =+ e - -
rea 4{; 4 {M%)z i 4 (Wg;}:z e {M%)z b+ 0 14 {%}2 ' @} |+ {é}z [+ I
iy N ) 3
= :1{ 2HO.64) + 2(0.8) + 2(0.941176) + 1 + %J
== 1 566 square units
flxy =+ 2, 10, 1] 46, flxy = 8 — 2x.{—4. 4]

The width of sach rectangle 15 §/n. The height is

/ #i / gi% 16
P — 4 — b Wo— P —d o s — ——
f i M ) 8 \ * A J 16 il
L 16;’:“"/&"
4= E](m - )é‘n}
L (E?ﬁ 128y
20
Fio8, 128 nln + 1)1
A = hm @ =5 L R _;—__'E
A uii-lrfi. { 1 & f'lz z _E
= 128 - 64 = 64
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47, fley = 2x + 5, [—1,3]
The widih of each rectangle is 4/n. The height is

-

f{ —1 4 é’) = z{ ~1 + i’f) +5 =3+

; o

Lo B4y &1z 320
A = !_i(\s 5 H}(ﬂ} = 2]
iz, 32 nln + 11

A [t e T ML |

L

49, flxy = 4 — 2, [0,2]

The widih of each rectangle is 2/n. The height &

(20 (2
f(nf$*4 En}
5 47271125 2 {8 BitY
4 & j“ E J{?’Z} - {-Z;‘»rz )
V FEHZn + 1]
A= hm LEE{H.} - én(n + E}erz E}%
ool H 0’ & i
g ia
IR

The width of each rectangle s 4/5. The height iz

4 4ie
f{wi) = (fé-z‘} + 1

Wi

(54 ala -+ 1H2n + 1} 4

A=Y

il
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